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The Borcea Bridge Across Branch of Danube. Length of Bridge and Viaduct, 3,152 Feet. 














Monumental Portal of Charles L Bridge 
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Length of Bridge and Viaduct, 5,448 Feet 


THE CHARLES I. BRIDGE OVER THE DANUBE.—([See page 272.] 
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THE AFTERMATH OF THE COAL STRIKE. 

The effects of the great strike in the anthracite coal 
regions will make themselves felt in a very practicai 
way long after the more dramatic incidents of the 
strike have passed from the public mind ihat the 
immediate pecuniary losses both to capital and labor 
resulting from the strike will be enormous, goes with 
out saying; but in addition to these the anthracite coal 
trade will unquestionably suffer a serious loss, because 
of the widespread public attention which had been 
directed to the great question of utilizing other domes 
tic fuel supplies than that of anthracite coal 

After all is said and done, we are very much the crea 
tures of habit, even in America We have used an 
thracite coal so long, and so exclusiveiy, that to the 
majority of workaday citizens it has never occurred 
that there might be substitutes which would be supe 
rior to antbracite in economy, and greatly superior to 
it in convenience and cleanliness of use and operation 


to 


There are thousands of homes, in which, previous 
the strike, the use of gas and coal oil for heating and 
cooking purposes was unknown, that have been driven 
by necessity to the use of these fuels, and have formed 
such a good opinion of their qualities, that they are 
certain to continue their use, either in whole or in 
part, to the prejudice of the interests of the retail 
coal dealer Just how far the consumption of coal 
will be affected, will only be known as the winter 
but it is certain that the vigorous 


months advance 1 


campaign of instruction which has been carried on by 
the gas companies and the manufacturers of coal-oil 
stoves and ranges, will result throughout the anthra 
ecite-using districts in a great increase in the domestic 
consumption of oil and gas fuel 

Bilsewhere in these columns will be found a discus 
sion of the relative merits of fuels other than anthra 
eite coal, and th the current issue of the SuprpLemMen' 
we publish an illustrated article describing a number 
of methods of lighting and heating by alcohol, which 
were shown in an exposition devoted to the subject 
that has recently taken place in the city of Paris 
While it is true that the present strike has been set 
tled, and the supply and price of coal are likely to 
resume gradually their normal! conditions, it is certain 
that the lessons of the strike will be very lasting in 
the public mind; and the most important of these les 
sons, as far as they touch the comfort of the individual 
householder, is that by familiarizing himself with oil 
and gas fuels he should make provision against 
the serious continsency of a coal famine as it has re 
cently presented itself with very alarming distinctness 
during the past few weeks 

-+e-2e 

OUTPUT OF THE UNITED STATES STEEL CORPORATION. 

In view of the vast extent of the plant and operations 
of the United States Stee! Corporation, it will come as 
a surprise to many people to learn how large a pro 
portion of the production of iron and steel of the 
United States is still turned out from mills and forges 
other than those included im the great steel trust 
According to figures published by the American Iron 
and Stee! Association, out of a total production in 
1901 of 28,887,479 tons of iron ore, 43.9 per cent was 
produced by the United States Steel Corporation, and 
the balance by individual firms. From this ore there 
was produced 15,878,354 tons of pig iron, of which 
12.9 per cent was the output of the corporation's fur 
naces. The total production of Bessemer and open 
hearth steel ingots and castings in the same year was 
15,869,611 tons, 66.3 per cent of which was produced 
by the United States Stee! Corporation. They also pro 
duced 59.9 per cent of the steel rails, 62.2 per cent of 
structural shapes, 77.6 per cent of the wire rods and 
50.1 per cent of a total of all rolled products of 12,- 
349,327 tons 

It will thus be seen that the Steel Trust is far from 
having a monopoly of the steel trade in this country, 
and it ie gratifying to know that this great corpora 


tion hae made a wise use of its enormou influence in 
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the steel trade, and prices have been maintained at : 
reasonable figure. ‘There is no gainsaying the tact tnat 
the control of about 65 per cent of the total production 
of iron and steel in this country stands for a most 
powerful influence, should it come to the question of 
the control of the market, and it is sincerely to be 
hoped that the moderation which has marked the con 
duct of the affairs of the corporation will be a lasting 
characteristic; for herein lies the guarantee of the per 
manence of a prosperity in the stee! and iron trade 
which has excited the interest and wonder of the world 
<> +9 > 

ELECTRIC EQUIPMENT OF A GREAT RAILROAD 

One of the most notable movements yet recorded in 
the substitution of electric for steam traction on trunk 
railroads is now in progress on the North-Eastern Rail 
way, one of the most important systems in Great 
Britain Special interest attaches to this work from 
the fact that the change is being made on a stretch of 
road that is not in any sense suburban, since it runs 
largely through an agricultural district., The change 
involves the electrifying of 35 miles of double-track 
main line, 4 miles of single-track, and 2 miies of four 
track road. With the exception of a road recentiy con 
structed in Italy, this will be by far the longest stretch 
of electrically-operated main line in the world 

A study of the cail by the North-Eastern Railway 
Company for bids for the construction of this work 
shows that the company has had the wisdom to leave a 
great deal to the discretion of the contractors in the 
matter of the plant and equipment Alternating cur 
rent will be furnished by the Newcastle-upon-Tyne 
Electric Supply Company, at a pressure of 6,000 voits, 
and this will be stepped down to 650 volts for use at 
the motors. The important detail of the method of re 
duction of the current, and other details of less im 
portance, are left to the discretion of the contractor, 
although the North-Eastern Company prefers that di 
rect current be used 

This decision of the company to leave the question of 
the type of current open will be commended by electric 
engineers in general, inasmuch as it takes cognizance 
of the important experimental work which is being 
done on the Continent in the direction of the use of 
alternating, high-pressure current direct at the motors 
The indications are that for trunk line installations, 
such as this on the North-Eastern, the Ganz system or 
some modification of it will be found to be most effi- 
cient 

The advertisement for bids specifies that the work 
must be completed within twelve months from the date 
of signing of the contract; and if the scheme is pushed 
through with a vigor corresponding to the sweeping 
nature of the change proposed, it is likely that, before 
the New York Central Railroad commences the much- 
talked-of electrical equipping of its main lines into 
New York, it will have an opportunity to avail itself of 
the practical results achieved on this English road. 

—> + e+ e- 
BALLOON TRIP ACROSS THE SAHARA. 

In the month of December Capt. Debureaux is to 
commence his project of crossing the Sahara by bal- 
loon. It is intended to explore the region by a balloon 
containing four aeronauts, probably including Count 
Castillon de Saint-Victor, Jacques Balsan and Lieuten- 
ant of Marine Hourts. Before making the attempt it 
has been decided to carry out a preliminary experi- 
ment with a balloon of 1,300 cubic yards’ capacity 
which is to be furnished by the Minister of the Marine. 
This balloon, however, will not be mounted by aero- 
nauts; it is provided with automatic apparatus for 
assuring the equilibrizm and for throwing out ballast 
at the right time, and these will take the place of the 
aeronauts. The equilibrium is to be obtained by a 
steel guide-rope measuring 2,400 to 2,700 feet long and 
weighing 550 to 660 pounds. The ballast arrangement 
is a water reservoir, which is provided with a simple 
automatic device so that when the balloon comes 
within 150 feet of the ground a valve is opened and 
the proper quantity of water discharged. An air-bag 
inside the bal!oon is kept inflated by an automatic 
air fan, and thus keeps up the form of the balloon 
should the gas leak out or contract under the influence 
of a lowering of temperature. The start will take 
place from Gabes, on the Mediterranean coast, about 
150 miles southeast of Tunis, taking advantage of the 
north northwest winds which prevail constantly in the 
Sahara region from the beginning of October to April. 
These winds should drive the balloon with its guide- 
rope at a mean speed of 12 miles an hour. The dis- 
tance to be covered, from Gabes to the Niger, is about 
1,400 miles, so that the balloon should traverse this 
part of the Sahara in about five days. The projectors 
have also provided for the case where the guide-rope 
becomes entangled in an obstacle along the route, and 
for this purpose the cable possesses four points of rup- 
ture, whose resistance increases with the length of the 
rope, going toward the balloon. The lower sections 
will thus be broken first and free the balloon. Auto- 
matic registering devices will be carried, as well as 
earrier pigeons, which will have their cages opened by 
an automatic release when the car touches ground. 
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rhe experiment, which is to cost about $1,600, has 
been favored by the government, and the Minister of 
the Marine, besides furnishing the balloon, will no 
doubt bear the expenses of the inflation which will be 
carried out with pure hydrogen, as well as of the trans. 
port of the material. The Municipal Council of Paris 
and other bodies have also given financial aid to the 
project. If the first experiment succeeds it will no 
doubt be followed by an attempt to cross the Sahara 
in a balloon mounted by Capt. Debureaux and the 
three aeronauts mentioned above. 
a ko oo a 
RECENT IMPROVEMENTS IN WEAVING. 

An interesting lecture was recently delivered in 
London before the Society of Arts by Prof. Beaumont 
upon the most important recent improvements in 
weaving. In the ordinary power loom for weaving 
plain simple fabrics, the difficulty for many years has 
been to initiate improvements which would result in 
greater productive power. Experiment and experience 
alike have demonstrated that beyond a certain speed 
it is undesirable to attempt economy by higher run- 
hing power, which applies additional strain to the 
warp and augments the degree of vibration on the 
motive parts ef the loom. If the maximum speed of 
a loom has been obtained on a given quality and fine 
ness of thread, the problem arises, In what direction 
are further advances to be made in the construction of 
power looms for weaving simple types of fabrics? 
The builder of looms as well as the student of weay- 
ing has for some time past realized the loss of time 
necessitated in the recharging of the shuttle with weft 
yarn Other methods of conveying the weft into the 
warp than by the use of the flying shuttle have been 
attempted, but the difficulties of weft insertion have 
so far proved beyond solution by any more efficient 
means than the common shuttle. 

Accepting the shuttle as the most practical weft 
conveyor yet devised, the modern loom builder has 
endeavored to provide a continuous supply of weft in 
two ways: First, by ejecting a spent bobbin from the 
shuttle and introducing a full one; and, secondly, by 
ejecting the shuttle containing the empty bobbin and 
replacing it by a shuttle with a full bobbin. The first 
system has been developed to such an extent by the 
Draper Company, of Massachusetts, that between 
70,000 and 80,090 looms have been made on this prin- 
ciple. This invention has effected much economy in 
the weaving of plain fabrics. A weaver is able to 
mind 18 to 20 of these looms, where on the ordinary 
system 4 to 6 was considered the maximum. To 
change from one bobbin to another in a shuttle with- 
out removing from the shuttle box, and the loom 
running at full speed, making 190 to 200 shots per 
minute, is a mechanical triumph. To obtain a con- 
stant supply of weft English and Continental in- 
ventors have adopted the principle of changing the 
shuttle while the loom is running. Important motions 
for doing this are the Crossley, Hodgson and Hatters- 
ley; the two former change the shuttle while the loom 
is running, but in the latter the loom is for a brief 
period ingeniously made inoperative, and automatically 
re-started 

With regard to inventions applied to looms for 
special styles of fabrics such as velvet, swivel and 
lappet, two ingenious contrivances have been devised 
for this purpose by Mr. Hollingworth, of Dobcross, 
England, and Mr. Hutchins, of Worcester, Mass., re 
spectively. In the Hollingworth device, which is for 
looms used in the weaving of fabrics in which wires 
are inserted into the warp to produce a pile effect as 
in carpet, velvet and plush, the reed and shuttle boxes 
are separated, thus providing more space for the wir- 
ing motion. The chief mechanical difficulty in such 
disconnection of parts—which in ordinary looms are 
combined—consists in securing a relative turning of 
the reed and shuttle boxes, so that they will be per 
fectly level with each other when the picking motion 
comes into action. Any failure of this results in the 
shuttle not traveling in a straight line and diverging 
out of its course. The Hollingworth invention is con 
structed in such & manner that there is little posst- 
bility of such defects arising. 

The Hutchins invention relates to swivel weaving 
and its object is to substitute the ordinary shuttle by 
shuttles having a needle or pointed appearance, and 
in’a line with, instead of at right angles fo, the warp 
and forming one continuous series of shuttles from 
side to side. The chief advantage of this invention is 
the frequency with which the swivel shuttles may’ 
figure this fabric, there being 3 or 4 to the inch; and, 
secondly, in the indication of their entrance into the 
warp by the Jacquard, so that they be retained in oF 
out of action for any period demanded. 

In small ware looms the Poyser loom has accom 
plished what was, anterior to its inception, quite im- 
possible. In this device there is a shuttle behind the 
reed, necessitating a division in the reed to allow the 
tongue or projection of the shuttle to place the thread 
of weft against the fell of the fabric. One advantage 
of this system is that the shuttle places the thread 
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almost in the exact is to occupy in the 
fabric, removing the upon the warp yarns 
produced in other looms, due to the backward and 
forward traverse of the reed to allow of the crossing 
of each pick of weft. The Poyser looms are capable 
of running at a speed of about 390 picks per minute. 
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MAINE’S WOOD NOVELTY MILLS. 


BY GEORGE E. WALSH. 


Summer visitors to the woods find rare sights in the 
most unexpected places these days, and whether the 
trail leads along the watercourses or strikes directly 
across country into the very heart of the great spruce 
and hardwood forests, it is pretty apt to bring up to 
some mill where queer modern machinery is busy at 
work in cutting up the timber at one end and spouting 
out articles of The great 
machinery chewing up forest trees of spruce to make 


commerce at the other. 
paper for printing our books and periodicals can never 
quite lose its attraction to the uninitiated, and the 
scene of one of these modern mammoth paper mills 
is always a center of attraction. 

But there are other mills in the Maine woods which 
which in recent years have 
We do not hear about 
them often, but every day of the year we use some of 


we hear less about, and 
become remarkable institutions. 


their products, utilizing them so often and commonly 
that cur wonder about their manufacture ceases. These 
wooden they might be called, are 
the outcome of Yankee genius in utilizing waste ma- 
terial by the invention of new machinery. It was 
found that the lumber mills of Maine were wasting 
enormous quantities of The white 
furnished lumber in various sizes, but the trimmings 
waste. Such immense piles of this 
waste wood accumulated at the various mills that it 
became a great inconvenience. It was difficult to burn 
it without setting fire to the mill, and to cart it away 
was both inconvenient and expensive. 

Some enterprising pioneer then started in to utilize 
this waste lumber by manufacturing it into small com- 
mercial articles, and to-day this work has spread and 
multiplied so that the novelty mills are in great num- 
bers and importance al! through the Maine woods. One 
of the first mills established was to manufacture wood- 
en toothpicks 
would cut out of the soft pine wood hundreds of these 
toothpicks at one stroke. So important has the manu- 
facture of these become that the annual output of the 
Maine woods to-day is over 500,000,000 toothpicks. The 
smallest pieces of waste wood can be used for this pur- 
pose, and the cost in raw material is practically noth- 
ing. Following these, common articles 
made at the same mill. There are a score or two of 
the novelty mills in Maine to-day, and their total out- 
put is enormous, including nearly all of the common 
articles of use. 
chers use to hold their meat together are manufactured 
in the mills at the rate of half a million a week. One 
mill alone will turn out in the summer season 5,000,000 


novelty mills, as 


wood. pine trees 


were nearly all 


A small machine was invented which 


other were 


The long wooden skewers which but- 


skewers, and 50,000,000 toothpicks, besides a great num- 
ber of other articles. 

A commen article made at these mills is the spool 
for cotton and The spool 
nearly a score, and they turn out something like 250,- 
000,000 spools a year. One can hardly realize what this 
amount means. On them some fifty billion yards of cot- 
ton or thread can be wound Laid in a row they would 
stretch across the whole State of Maine, and piled up 
one on another they would make a slender tower that 
would reach up in the air ten times higher than the 
tallest mountain peak. Only white birch is used by 
the spool factories, and they consume immense quanti- 
ties of this timber. To make the annual output of 
spools over 15,000,000 feet of white birch timber are 
needed. In addition to this immense quantities of the 
white birch timber suitable for spool manufacturing 
are shipped to factories in England and Scotland. 

There is a common saying that the spool factories 
and hoop pole hunters saved Maine’s woods from being 
overrun by white birch saplings. At one time count- 
less millions of deer and rabbits roamed through the 
Maine woods, and they subsisted largely in the spring 
and winter on the sprouts of the white and gray birch 
saplings. There is no more prolific growth than the 
birch, and in Maine if left unrestricted the trees will 
800n spread everywhere and crowd all else out of exist- 
ence. The destruction of the rabbits and 
Stroyed nature's nice balance, and the birch 
threatened to rule everywhere. When the trees were 
about to monopolize all the Maine woodlands, the hoop 
pole hunters and the spool manufacturers discovered 
that the birch was the best wood for their purposes. 
The result has been that an enormous industry has 
been built up with an inexhaustible supply of raw ma- 
terial, and the birch saplings have been kept within 
certain restricted areas. 

The barre] hoops made out of the birch saplings and 
brown ash in Maine each year number some 35,000,000, 
and the demand is constantly increasing. Their manu- 
facture cannot be said to belong to the so-called novelty 
mills exactly. They are made and gathered by hoop 


thread factories number 


deer de- 


trees 
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pole hunters, who go through the woods, and cut and 
shave them for market. The price they receive for 
these hoops averages $1 per thousand for the smallest 
size to $1.25 for the largest. A good man can cut 
and haul two thousand poles per day. When these 
are split, shaved down, and cut the right length, they 
will make about four thousand hoops. A man must, 
then, work pretty lively to make from $3 to $5 per day 
at this work. Some of the old hunters, however realize 
the latter amount during the dull season of the year 
when there are no summer visitors to guide or board. 
In the summer the hoop pole business is quiet, and few 
men attempt to gather the birch and ash saplings when 
they can make several dollars a day simply guiding 
people through the woods. Some two thousand men 
are engaged in hunting barrel hoops in the Maine 
woods, and the total gross income from this source 
is estimated between $40,000 and $50,000. 

The novelty mills proper make their income from 
manufacturing very small things on a large scale. A 
bunch of wooden toothpicks, which sells in the city 
for a fraction of a cent must net to the manufacturers 
a ridiculously small sum, but when they are made and 
sold by the millions and billions there is money in them. 
Likewise the cheap wooden checkers are inexpensive 
articles of commerce, but in the novelty mills they 
profit, for one factory alone will re- 
ceive an order for five million checkers. On such a 
scale it is possible to figure out a profit, but not un- 
less the raw material is cheap, and the machinery in- 
vented for the work so thorough and quick that the 
little round pieces of wood can be made at a marvel- 
ously rapid rate. Indeed the checker pieces spout out 
of a funnel so fast that they quickly form a huge heap. 
The piece of timber is first shaved off the right size, 
and then as it is forced through a funnel knives cut it 
into small pieces just the size of the checkers. 

Another product of some of the mills are small dice 
boxes, which are manufactured for the trade out of 
small pieces of timber that are discarded for building 
purposes. One might gather some faint idea of the 
gambling business in this country from the statement 
that some half a million of these dice boxes annually 
come from Maine's They are shipped to all 
parts of the country. Backgammon, checker boards, 
domino boxes, and ail conceivable kinds of games and 
boxes are made in great quantities. The same mill will 
have machinery for making half a dozen different kinds 
There is one novelty mill in Oxford 
county which manufactures fifty different varieties of 
It is by such combinations that large pro- 
fits are made. The wood which is nothing but waste 
after the large boxes are made is utilized for tooth- 
picks, skewers and similar articles. In this way all 
the trimmings find some use. 

Wooden bicycle rims are important articles of the 
novelty mills, and tables, desks, sleds, swings, and toys 
by the million swell the total output each year. Christ- 
mas toys have in‘recent years been made great features 
of the mills. This trade promises to become one of 
the most important. The millions of wooden toys 
which are sold at Christmas time can be made at the 
novelty mills far cheaper than in almost any other 
part of the world. Machinery is being made and per- 
fected every year for cutting out toys for children, and 
instead of being ‘“‘made in Germany,” we may soon see 
“from the Maine woods” stamped on all our wooden 
toys and Noah’s Arks. Recently efforts have been suc- 
cessfully made to paint these toys by machinery so 
that the cheap hand labor of Germany and Switzerland 
can be offset. The possibilities in this direction are 
very promising, and mill owners are carefully studying 
new methods of manufacture by machinery which will 
bring the cost down to the lowest figures. The supply 
of waste timber inexhaustible, and it re- 
mains for the inventors and manufacturers to find 
means of utilizing it in commercial ways. So far 
Yankee genius has been very successful, and within a 
decade the output of the novelty mills may be doubled 
several times over. 


pay a good 


mills. 


of novelties. 


novelties. 


is almost 


= >+ere 

One of the most important steps to establish aerial 
telegraphy etations at a distance from the coast and 
thus with approaching ships is to be 
shortly carried out. The floating station will be placed 
in the open sea at the point 49 deg. 40 min. north lati- 
tude and longitude by an English com- 
pany which has been recently formed at Liverpool. 
This point is 110 miles west of Cape Lizard, and the 
station will be in constant communication with the 
As the distance is within the limits of 
good operation there is no doubt that the messages 
will be regularly and accurately received. The vessel 
which is to be anchored here will serve different pur- 
It will be equipped as an electric fireship, a 
telegraph and postal station, a life-saving post and 
also as a supply station which will furnish food, coal, 
etc., to ships which are in need. The vessel will also 
be of value as representing an advance maritime post 
for England. There may be some difficulty in the 
way of anchoring such a vessel, as the ocean depth in 
this locality reaches 400 feet. The ship will need 
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to be of a considerable tonnage in order to carry out 
the requirements, as well as to resist the force of 
the Atlantic during the winter season. In this exposed 
situation the vessel will certainly be subject to some 
rough treatment. 
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A TEXTILE NOVELTY. 
BY WILLIAM VON BRENNERBERG, 

The great forward strides which Germany is mak- 
ing, not only in the chemical and electrical industries, 
but in almost all technical branches, deserve the care- 
fulest attention of American manufacturers. 

The object of the following lines is to call the at- 
tention of American textile manufacturers to a new in- 
dustry which has recently been started in Germany and 
which offers considerable prospects and possibilities, i. 
e., the wood-pulp or cellulose tissues made by the Pat- 
entspinnerei Actiengesellschaft at Altdamm near Stet- 
tin. 

The spinning of wood-pulp or cellulose is the pat- 
ented invention of Mr. Gustay Tiirk, manager of the 
cellulose works at Walsun on the Rhine, and the well- 
known inventor Dr. Carl Kellner, of Vienna. 

The spinning process is a comparatively simple one. 
The fibrous materials are first treated in the usual 
manner, for instance in the rag engine, |. e., they are 
first macerated or decomposed and thereupon passed 
through a specially constructed machine, resembling 
the sieve-cylinder machine used for paper making. 

The novel feature of this machine, however, is that 
the fibrows material suspended in water is not worked 
on the whole breadth of the sieve-roll so as to form a 
broad gauze, as is usual in paper making, but is imme- 
diately separated in strips of suitable breadth, which 
form a thread of rowing after being rolled up. Thus 
the gauze divider which was necessary hitherto is en- 
tirely avoided. 

The sieve-roll of this apparatus is such that narrow 
strips of material acting as a sieve, such as wire gauze, 
alternate with strips of solid material. 

In consequence of this construction of the sieve-roll, 
the fibrous or pulpy material adheres only to the strips 
of wire gauze. The continuous movement of the water 
in the vat contributes to remove all fibers extending be- 
yond the edges of the wire-gauze strips, the thickness 
of the strips of fibrous material adhering thereto is 
thereby increased toward the edge, while the revolving 
movement of the sieve-roll tends to lay the fibers of 
the fibrous material in a longitudinal! direction parallel 
to one another. 

The strips formed in this manner are then taken off 
the sieve-roll in the usual manner by means of a band 
of felt and brought between pressure-rollers, where the 
water is squeezed out of the same. The strips of paper 
or fibrous material adhere to the smooth upper roller. 
They are then taken off this roller ahd passed between 
two sets of rubbers moving to and fro, where they are 
rolled up in their length. 

These rowings are then passed to the fliers, where 
they are treated in the usual manner. 

As will be seen, the process is a continuous and 
very simple one. In this manner fiber of only 2 to 8 
millimeters length can easily be spun into yarns of 
considerable strength. 

Another advantage of this process is the simplicity 
with which the dyeing can be effected. 

For this purnose it is only necessary to put the dyx 
into the vat containing the water in which the fibrous 
material is suspended; in this way every single fiber 
will be dyed before the rowing is made therefrom, and 
therefore the whole complicated and costly dyeing and 
drying process is considerably simplified. 

If it is taken into consideration that the process 
itself is considerably cheaper than the usual method 
of making yarn, that even the shortest animal or 
vegetable fibers can thereby be easily spun into yarn, 
and that the price of best quality of wood-pulp is 
only about one-third of that of ordinary cotton, the 
advantages and possibilities of this process are eyi- 
dent. 

The objection might be raised that yarn of fibrous 
materials of only 2 to 8 millimeters length cannot be 
strong or fine enough; however, this objection is futile, 
as there are quite a considerable number of textile 
fabrics where the strength and thinness of the single 
threads are of not so much importance as the hand- 
some color, pliability, comparative strength and cheap 
price, such as carpets, draperies, furniture covers, etc. 
Besides, in the case of wood-pulp, the stvength of the 
yarns can easily be increased by submitting them 
to a chemical treatment, and finally, if such short- 
fibered yarns are used as wefts in combination with 
cotton or linen threads as warp, every single fiber 
will be tied down at least three times by the warp, and 
therefore such tissues will be almost as strong and 
durable as pure cotton and linen fabrics. 

Doubtless yarn made according to this 
cess will in the future replace to a considerable ex- 
tent woolen, linen, cotton and especially jute yarns, 
especially in the cheaper grades of tissues and for 
such tissues where pliability and handsome color are 
of main importance, 
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THE DE BRADSKY AIRSHIP AND THE TRAGIC END 
OF ITS INVENTOR. 

BY THE FPARIC CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Following hard upon the untimely death of M. Sev 
ero comes another sad aeronautical accident. The lat- 
test unfortunate is the Baron de 
Bradsky Laboun, who only recently 
completed an airship of his own de 
sign at the Lachambre establish- 
ment 

The De Bradsky airship ascended 
from Vaugiraud, a Parisian suburb, 
early on the morning of October 12, 
for a trial trip After apparently 
satisfying himself that the contriv- 
ance was safe, De Bradsky cast off 
the rope which held him captive to 
the ground, and started southward at 
a height of about 350 feet. The 
propellers, of which there were two, 
seemed to work well But the rud- 
der seemed not as responsive as it 
should be. About half an hour after 
the ascent the balloon had returned 
to its starting point, and then gradu- 
ally rose higher and higher until it 
disappeared Later the Prefect of 
Poiice received a dispatch stating 
that the airship had fallen at St. 
Denis, 54% miles from.Paris, and that 
its two occupants were killed. The 
balloon car fell at Stain, the wire 
ropes connecting it with the balloon having been broken 

The gasbag was constructed of light Japan silk 
It had a total length of 110 feet and a capacity of 1,010 
cuble yards. It was not of the usual elliptical shape, 
but approached more nearly the form used by Count 
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and below the middle a horizontal ascensional screw. 
Both screws were composed of a steel frame and silk 
Their form réesémbled somewhat that of a 
bird’s wing. The propeller had two blades and meas- 


canvas. 


ured 13 feet in diameter. It revolved at 300 revolu- 





THE FRAME OF DE BRADSKY’S AIRSHIP. 


tions per minute. The ascensional screw, of similar de 
sign, was 8 feet in diameter and made 350 revolutions. 

A single motor was used to drive both screws. Each 
of the latter had a clutch by which it was thrown 


on or off. The motor was placed in the center of the 
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DE BRADSKY’S AIRSHIP IN ELEVATION AND PLAN. 


Zeppelin, as it was mainly cylindrical, pointed at one 
end and round at the other. Its diameter was 21 
feet. The balloon was divided into three nearly equal 
parts by two internal partitions, independent of each 
other. At the rear end was the rudder of about 3 
square yards surface, made of a 
light steel frame covered with silk 
canvas The rudder was operated 
by cords which passed down into the 
car. The supports for the car were 
attached to a frame of light wood 
which passed along the whole length 
of the balloon, being fixed to the can 
vas To this frame were secured 
the piano wires that held the car 
to the balloon. The car or frame 
work was suspended about 10 feet be- 
low the body. This frame was very 
rigid and at the same time not too 
heavy De Bradsky used a light 
steel tube throughout The total 
length of the framework, counting 
the propeller was 55 feet; its height 
about 4 feet and its greatest width 
the same The motor and the aeron 
aut’s platform were placed in the 
central part, which was the widest 
portion, and from here the frame 
tapered to a point at either end. The 
middle section was rectangular, but 
this became triangular in the tapered 
parts. The steel tubes used for the 
frame varied from 1 inch to % inch 
in diameter and were about 0.04 inch 
thick. The construction was also 
braced by double steel wires which 
were tightly stretched. At the rear 
end of the frame was the propeller 











frame and drove the propeller by a long shaft sup- 
ported by bearings. The ascensional screw was 
mounted on the end of a vertical shaft geared to the 
horizontal shaft of the motor. The diagram of the 
motor shows the method of transmission for both 





THE MOTOR AND MECHANISM OF DE BRADSKY'S AIRSHIP. 


OcToBER 25, 1902, 


screws, At M was the motor, and on the right the main 
shaft of the motor carried the fri tion clutch, F, which 
was worked by a lever for throwing on the middle shaft, 
8S. Atbb were the bearings for the shafts. The shaft, 8, 
carried at the end a pinioa which engaged witha large 
spur gear of bronze on the end of 
the outer shaft, 8S’, passing to the end 
and supported on five bearings. The 
latter were ball-bearings of a type de- 
vised by the inventor in order to give 
an easy transmission. The bearings 
were supported from the corners of 
the triangular frame by means of 
piano wires provided with tighteners. 
On the other side of the motor was 
the mechanism for the lower screw. 
First came a friction clutch, C, also 
controlled by a handle. The shaft of 
the ascensional screw was connected 
to the horizontal shaft by a special 
gearing inclosed in an aluminium 
box, B. The bearings, b b, supported 
the shaft at the top and bottom of 
the frame. To control both screws 
from the platform, the handles, hh’, 
were brought together. The aeron- 
auts’ platform was next the motor 
and had a solid flooring of basket 
work. Space was provided for two 
aeronauts. One improvement was a 
long cross-arm which was placed a 
few feet from the propeller. The 
wires supporting the frame at this point were attached 
to the outer end of the arm instead of to the frame 
itself, as in the latter case they were in danger of 
becoming entangled in the helice. 

A gasoline motor of the Buchet type was used, hay- 
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THE DRIVING MECHANISM OF THE AIRSHIP. 


ing a capacity of 16 horse power. The motor had four 
cylinders, cooled by water jackets, mounted on a cylin- 
drical crank-box in aluminium, which contained also the 
flywheels. The second diagram shows the disposition 
of the petrol motor system. Beside the motor, M, are 
the two carbureters, @ ©’, of the 
float and atomizer’ type, fed by gaso- 
line tank, G, which is fixed to the 
upper part of the frame. At H is 
a valve with a handle and dial by 
which the aeronaut can vary the 
gasoline supply. B shows the posi- 
tion of the batteries and induction 
coil and J the spark-break of the 
motor. On the other side is the 
water-cooling system, which com- 
prises the water tank, W, and the 
radiating tube, 7, placed near the 
rear of the frame. The radiator 
was made especially light and the 
water supply reduced to a minimum. 
The gasoline and water reservoirs 
contained each about 3. gallons. 
One feature of great value was the 
arrangement for preventing sparks 
from the motor from reaching the 
balloon or igniting the hydrogen 
which should leak out. This was no 
doubt the cause of M. Severo'’s 
catastrope, and succeeding con 
structors will be especially care- 
ful as to this point. The exhaust 
gases from the cylinders escaped 
inté muffling tubes, M, of sheet iron 
about 3 inches in diameter and 18 
inches long. Each,. cylinder had a 
separate tube which had _ its outer end 
pierced with smal] holes, The total 
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weight of the car fully equipped, including the pro- 
pellers, gasoline for the motor and water supply, was 
about 852 pounds.. The airship had two guide ropes, 
whose position will be observed. The heavier of these 
was attached toward the front of the balloon, while 
the lighter rope was suspended from the framework. 

Most of the Parisian experts agree that this aeron- 
autical tragedy was due to De Bradsky himself. One 
expert claimed that the ascensional screw was at 
fault, the perturbing influence of which would have 
sufficed to paralyze both the propelling screw and the 
rudder, even if the motor had been strong enough to 
resist the light breeze from the southwest. The as 
censional screw turned vertically under the car at 
the rate previously mentioned, and caused the airship 
to swing around at the rate of one turn per minute. 
Under these circumstances the propelling screw and 
rudder were powerless. From the Place de |’Opéra it 
was plainly visible that under the influence of this 
horizontal screw the axis of the balloon, obliged 
to turn by the resistance of the air, ceased to be paral- 





The Riker Gasoline Touring Car. 


lel with the axis of the car, and in consequence the 
Steel wires which fastened the car to the balloon were 
Subjected to a torsional strain which they could not 
withstand When the balloon was completely in 
flated, and the network of the steel wires completely 
Stretched, little danger was to be anticipated. But 
when the balloon lost gas and its silk envelope became 
flabby, the steel wires from which the car was sus- 
pended were subjected to unequal strains and were 
easily enough twisted and broken one after another 
at the point at which they were fastened near the gas 
bag. Lachambre, the constructor of the airship, 
States that he had no confidence in the mechanical 
construction of the airship. Nevertheless, he says 
that the balloon had points of merit and marked a 
real progress in airship design. The defects were 
that the car was too light and that the motor and guid- 
ing screw were too weak, in Lachambre’s opinion 
- 2>-e- +. - —______— 

The army rifle competition held at Fort Sheridan, 
shows that the scores made this year have never been 
exceeded except during 1892 and 1893. 
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NEW YORK-BOSTON AUTOMOBILE RELIABILITY TEST. 
BY THE SCIENTIFIC AMERICAN'S OFFICIAL OBSERVER. 

After six days of dusty traveling, sixty-eight out of 
seventy-five automobiles that left New York on Oc- 
tober 9 arrived again at the starting point at 4 P. M. 
on Wednesday, the 15th, some twenty without having 
made any stops other than those on the schedule, and 
the rest with but one or two stops and very few break- 
downs.) Aithough the roads and weather conditions 
were Mauch better than those encountered last year 
in the New York-Rochester test, this alone does not 
explain the much better showing recently made by the 
automobiles. In the former test, but 50 per cent of 
the vehicles that started finished; in the present one 
less than 10 per cent failed to do so. This large in- 
crease of successful contestants is the direct result 
of improvements in American machines. 

The breakdown that occurred on the Knox machine 
at the beginning of the second day’s run, as noted in 
our last issue, was repaired by the operator and ob- 
server with the aid of one local assistant, and, after 
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Among the new gasoline cars that had but little 
trouble on the journey was Mr. A. L. Riker’s tonneau 
machine, which we illustrate. Its only accident was 
the breaking of four bolts in the differential gear, just 
after entering the Hartford control on the home- 
ward trip. This necessitated a delay of four hours to 
obtain some new ones, after which the machine pro- 
ceeded to New Haven without any other delays. The 
car behaved remarkably well for a new one. It has 
several novel features which we hope to illustrate 
later. The percentage of steam carriages that partici- 
pated in the trial was quite small; but most of the 
machines of this type made a very creditable perform- 
ance. There were five White carriages entered, four 
of which are believed to have made no penalized stops. 
These are shown in one of our illustrations. The con- 
denser fitted on the front of each carriage gives it a 
radius of 150 miles with one filling of water. The ad- 
vantages of the steam carriages for mounting hills 
were clearly shown, and their running on the level 
was smooth and even. The Stearns stanhope we also 





The Neftel Gasoline-Blectric Automobile, 


THE NEW YORK-BOSTON AUTOMOBILE RELIABILITY TEST. 


six hours’ delay, a second start was made from New 
Haven shortly after 6 P. M. Hartford, 42 miles dis- 
tant, was reached in three hours, which was the 
schedule time; and Springfield, the terminus of the 
day’s journey, was entered at the end of a two and 
one-quarter hours’ riin, just after midnight. The next 
morning at 9 o’clock this machine started with the 
others, and had no further stops or mishaps through- 
out the rest of the tour. The other two Knox cars, 
which were new, had no trouble whatever. The test 
has therefore demonstrated once more that the single- 
cylinder air-cooled motor of as much as 8 horse power 
is a success; and that larger waterless gasoline motors 
can be built by simply increasing the number of cy!- 
inders, is a natural deduction. Another car driven ly 
an air-cooled motor was the Franklin, which weighs 
1,125 pounds, and was equipped with a quadruple- 
cylinder, 8 horse power motor of the ordinary flange 
type. This motor also made a very creditable per- 
formance, and brought the vehicle through with but 
one penalized stop. it was the only other representa- 
tive of the air-cooled class of motors in the test. 


depict is another steam car that is said to have made 
a perfect score. It was about the only machine 
equipped with tubular steel wheels, most of the others 
having wheels of wire or wood. 

A touring car of decided novelty is seen in the 
lower right-hand illustration. It is a combination gas- 
oline-electric machine, the invention of Mr. Knight 
Neftel. It has a set of sixty-four storage battery cells 
of 75 ampere-hour capacity. This is sufficient capacity 
to propel the car about fifteen miles. An 8 horse: 
power gasoline motor coupled to a dynamo and placed 
in the front end of the car generates sufficient current 
to run the car on a level road and charge the batteries 
at the same time. When a hill is mounted, the battery 
discharges and furnishes the extra power. sy employ- 
ing this arrangement, a mechanical transmission is dis- 
pensed with, and an electrical car with portable charg- 
ing plant is obtained. The motor is started by throw- 
ing a couple of switches, which cause the dynamo, 
then acting as a motor, to turn it over. The control of 
the car is entirely electrical, and, although the ma- 
chine weighs 3,500 pounds, it can be handied with the 
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greatest ease Unfortunately it was ditched at West- 
port, Conn., when turning out for a wagon; and the 
water-cooling coils becoming damaged, together with 
trouble with the pump, caused the owner to drop out 
of the test after he reached New Haver 

The absence of electric vehicles was distinctly notice 


able None of the manufacturers tried to demonstrate 


the feasibility of these machines for long-distance 


travel, although in view of the recent statements ol 


ome of them concerning runs of 75 or 80 miles on a 


charge, one would expect to see some attempts made ut 


covering this distance daily for a week, especially since 


an hour and a half was allowed each noon for re- 
charging 

The tour was a most delightful one, in every way, 
and it showed as never before the ease with which 


traveled in a modern automo 
machines the 


100 miles a day can be 
bile With 
chance of serious accident appears to be slight, since 


almost any of the present 


had a breakdown occur which could not 
short time with local aid could 


but few cars 


be repaired in a what 


ve obtained 
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KING CHARLES I. BRIDGE ACROSS THE DANUBE. 


BY NICOLAR lONHSOOU, LIEUTENANT ROUMANIAN ROYAL NAVY. 


After the great Russian-Roumanian-Turkish war of 
1877-78, Rounmania regained a territory which in 
former days ele had lost, Dobrogea, lying between the 


Black Sea, the Danube and Bulgaria. For military 
and commercial reasons it was necessary to place this 
province in communication with the metropolis \ 
the war Dobrogea had grown to be an 
of Roumania; its 
Constantza, the 


province, which 


few years after 


important part towns were greatly 


improved, especially most important 


town of the new was destined to be- 
come a great Black Sea port. Besides its political and 
trategical Constantza early presented it- 


eif to the 


importance, 


Roumanian government as an excellent 


seapert for maritime commerce, especially during the 


hard winter, when the Danube was frozen and the 
large river ports like Galatz and Braila are inacces- 
sible because of the dangers to which ships are ex 
posed from the ice. It was, therefore, determined to 


build a railroad connecting Roumania with Constantza, 
involved a difficult 
Danube At the 


a work which and costly crossing 
of the River of the 
the Roumanian government instituted an international 


inception work 


competition to The re- 
sult 
out to any 


secure plans for the bridge 
and no 


firm, the Roumanian 


was unsatisfactory contract was given 


private government 
deciding to have the designs executed by its own engi 
into the hands of Mr. A 


“ ho 


neers rhe matter 
Chief 


Baiulesecu was responsible for the whole work 


was put 


Saligny Engineer with the assistance of 
Mr. T 
The 


map, separates 


Danube at this point, as will be seen from the 
into two branches, the Danube and the 
13 kil- 
The main branch is only 620 meters 
water the river 


Borcea. Between them lies a submerged island 
ometers in width 
wide and 7 meters deep, but at high 
level and covers the 
The 


and the fall of water 


rises 7 meters above the ordinary 
island as far as the Borcea with 2 meters of water 
runs 2 meters a second 
18.000 cublk 


current 
is about meters for the principal branch 
26.000 cuble this account the 
construction of a main bridge 


Borcea, and the 


jand meters in all. On 


crossing involved the 


across the Danube, another over the 


building of a viaduct across the island and the sub- 
merged country lying between the two branches 

In detail the crossing consisted first of the main 
bridge over the Danube, 748.28 meters in length, fol 
lowed by 912.75 meters of viaduct, which carries the 
crossing to the island. Then follow 4,126 meters of 


embankment, 1,455 feet of viaduct, 6,086 meters of 
embankment and 400 meters of viaduct, which brings 
the crossing to the Borcea bridge. The latter has a 


total length of 420 meters, and from the bridge to the 


mainiand is another short viaduct, 150 meters in 


length. The main crossing, the King Charles I. bridge 


over the Danube, as will be seen from our engraving, 


is an exceedingly handsome structure It is carried 
on four stone piers and consists of two main canti 
levers 24) meters in length and three trussed 
bowstring girders 90 meters in length. The depth of 


the girders is proportionate to the moments of the 


bridge, and its greatest depth, which is, of course, over 
the pliers, is 32 meters 
built up of 


the through 


The webs of the girders are 
and the 
floor is 


inclined members bridge is of 
that is, the 
The 


0 from the 


type supported on 


the lower chords 
clined, 1 to 


followed in the 


plane of the trusses is in- 
manner 
cantilever 


The width, 


vertical 


after the 
construction of the great 
Scotland 

f the truases is 9 meters at the lower 
meters 


bridge over the Firth of Forth 
center to center 


chords and 2.63 center to center over the piers 


The most interesting feature of next to its 


foundations for the Kine Charles 


sxccount of the 


the bridge 


great length, is the 


I. bridge, which on great depth at 


which rock was found, namely 31 meters below mean 


diffieutt 


foundation caissons were sunk by the com 


water level, involved some very foundation 


work The 


pressed alr method The caissons were of steel with 
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double walis and, in spite of the abnormally high pres- 
sure under which work had to be carried on, no seri- 
any of the notwith- 
rise of the water level at 
will be 
particular 
features, 


ous accident occurred on piers, 


there was a 
10 meters above low water mark. It 


standing that 
times of 
noticed that, as in all Continental bridges, 
paid to the architectural! 
effect The Cernavoda 
pier is the great monumental portal of the bridge. 
It is built of Italian granite on a massive and dignified 
design, and is flanked by figures 


representing two Roumanian soldiers “Dorobanti” in 


attention has been 


and as usual with very good 


two colossal bronze 


commemoration of the army corps which was the first 


to see active service in a war which resulted in the 


recovery of Dobrogea by the Roumanian people. The 
stretch of viaduct 912.75 meters long between the 
Charles I. bridge and the island consists of fifteen 


deck trusses 60.85 meters in length, carried on stone 
Then follow 4,126 meters of stone embankment 
and 1,455 feet of Balta 
These viaducts are through structures 42.80 meters in 
length 
meters of embankment 
duct, the latter 
meters in 


piers 
viaduct over the ground at 
The next stretch of crossing consists of 6,086 
followed by 400 meters of via 
deck 


Borcea crossing consists of a 


made up of eight trusses, 50 
length The 
single cantilever having a center span of 140 


and 


meters 


two connecting bowstring girders 90 meters in 
length, the cantilever arms being each 50 feet in length, 
thus making The 


approach on the Fetesti side consists of three 50-meter 


three clear spans of 140 meters. 


spans 

In a work of this size the total quantities neces 
sarily reached a very large figure. There are 110,207 
cubie meters of masonry, while the total weight of 


the steel superstructure and caissons was 16,823 tons 
The total 
whole crossing is 2,950,000 cubic 


the work completed 


cubical contents of the earth-work in the 


meters, The cost oi 


was $7,000,000. The subsequent 
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Map Showing in Full Black Line Location ot the Bridge 
Across the Danube and the Borcea. 

results since the opening of the bridge have fully 

justified the confidence which led to the undertaking 

by the Roumanian this engineering 


work; for Roumanian commerce has been directed to 


people of great 
the Black Sea port of Constantza, and several new and 
important 
with 


lines of steamships have been inaugurated 
excellent results. 
World's Production of Coal in 1901. 
The forthcoming volume of the Mineral Resources of 
the United 1901, United 


States world’s 





States for the calendar year 
estimates the 
866,165,540 short tons 


Geological Survey, 


1901 at 


pro- 
The 
three great coal-producing countries of the world are 
the United States, Great The 
output of makes up 
$1.61 per 


duction of coal in 


Britain and Germany 


these three countries combined 


cent of the world’s total Austria-Hungary 
comes fourth, France is fifth, Belgium sixth, and Rus 

The last 
produces only 


United States. 


sia seventh country, notwithstanding its 
vast 


coal as the 


area, about 6 per cent as much 
The three countries which 
lead in the production of coal are the three countries 
that lead in industrial 1899, 
Great Britain led producers, 


but during 1899, 


development. Prior to 
among the world’s coal 
1900 and 1901 the States has 
made such remarkable increases in coal production, due 
principally to the unprecedented activity in the 
and steel and in other metal trades, that we now 
stand far in the lead of all competitors, with a produc- 
tion in 1901 
965,938 short 


United 


iron 


exceeding that of Great Britain by 47, 


tons, or 19 per cent. Up to the close of 
1900 the coal production of Great Britain and her col- 
still that of the 


1900 beng 3,368,825 short 


onies, if taken 


United State 


together. exceeded 


the excess in 


tons; but the enormous output of the coal mines of this 


country last year exceeded by about 26,000,000 short 


tons the entire output of Great Britain and her de- 


pendencies, including India and the Transvaal 
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Of the output of coal in 1901, the United States 
produced 33.86 per cent, Great Britain and her depend- 
encies cent, and Germany 19.42 per cent, 
or, combined, 84.14 per cent of the total production. 


30.86 per 
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Electrical Notes, 


The failure of the electric vehicle trials of the 


Automobile Club of Great Britain to take place, owing 


to lack of competitors, would seem to indicate that 
in the United Kingdom at least the electric automobile 
has retrograded during the last two years. At that 
time a successful test of electric vehicles was held 
under very adverse conditions. This year, after a 
committee had spent considerable time perfecting 


rules and classifying vehicles under the heads of town 
and tests for the former of 
which were extremely easy, but one firm was willing 
to enter the contest, and so it had to be abandoned. 
This pretty much in line with what occurs 
iu this country when a chance is given electric vehicle 


country machines, the 


result is 


manufacturers to demonstrate what their vehicles 
can do in a well-conducted, impartial test, such as 
the recent reliability trials, for example. It ought 
to be an easy matter for a machine equipped 


with a battery capable of propelling it 118 miles on 
asphalt streets, as it is claimed that one of 
the National Electric Vehicle Company’s runabouts 
did recently, to cover fifty miles of country roads per 
charge, and keep this up twice daily for a week, yet 


neither this nor any other company saw fit to enter 


smooth 


one of its carriages in the test. 

The last of the main generators and engines in- 
installed in the plant of the 
Tunnel Railway are about to be shipped from 
Works at East Pittsburg. These 
generators are of the railway type (1,200 kilowatts, 
650 volts, 90 revolutions per minute) and are to be 
direct-connected to vertical cross-compound Westing- 
house-Corliss engines of 1,500 horse power each. The 
power house lighting and the electric light of all sta- 
tions, sidings, etce., will be supplied from a separate 
generating plant comprising two compound-wound 
each having a capacity of 200 kilowatts 
volts, direct-connected to Westinghouse com- 
pound engines and running at a speed of 250 revolu- 
minute. The power-generating plant will 
have an aggregate output of about 6,600 horse power 

6,000 horse power for the railway proper, and 600 
lighting. The Westinghouse electro- 
system of train control is to be used, and 
will be equipped with Westinghouse high- 
air-brakes. The rolling stock will consist of 
sixty cars, each about 60 feet in length. The trains 
will be of five cars each, the first and last 
ears of a train being motor-cars equipped with four 
100 horse power motors each. 


tended to be power 
Mersey 


the Westinghouse 


generators, 
at 650 


tions per 


horse power for 
pneumatic 
the cars 


speed 


formed 


In demonstrating the ionic charges of the atmos- 
phere, H. Ebert describes some simple and instructive 
experiments. A plate of tinned iron two square meters 
in area is supported four meters above the earth’s sur- 
face on insulating pillars planted on the top of a slope 
seventy high overlooking the River Isar. In 
clear weather the plate was first connected to earth 
acquiring a negative charge, then being disconnected 
and left to itself for some time so as to acquire the po- 
tential of the surrounding air. It was then earthed 
through a galvanometer, and showed a current pro- 
ceeding from the plate to the earth. The charges ac- 
quired vary within wide limits by the weather, being 
largest in fine and smallest in foggy or damp weather. 
This shows that the connection of negative ions from 
the atmosphere of the earth varies in accordance with 
their mobility in the atmosphere. A rough estimate 
of the quantity of electricity thus conveyed on a fine 


meters 


day gives about 300,000 electrostatic units per square 
minute.—Physikalische Zeitschrift. 
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kilometer per 


Wireless 
The Marconi Wireless Telegraph Company of Amer- 


Telegraphy for Vachtemen, 

ica has secured a site for a station at Eaton's Neck, 
Long Island, where a station will be installed, the first 
of a series along the Sound, and the territory adjacent 
to it, which will be operated for the convenience of 
yachtsmen. While the will not begin until 
next season, several of the best known yachtsmen in 
America, who are identified with 
have already made arrangements to 
equipped with Marconi apparatus. The Sound 
and the stations on the ocean side at Cape 
Cod, Sagaponack and Babylon will make it possible 
for yacht owners cruising in these waters to keep in 
communication with New York whenever necessary. 


service 


vast business inter- 
ests, have their 
craft 
service 


eee +o+s andiitai 
the * Philadelphia.” 
“White 


Sound 


Reconstruction of 
The 
Squadron,” is 


“Philadelphia,” one of the original 
being remoueled at the Puget 
The vessel is to be completely re-equipped 


navy yard 


in every respect. When she is Jaunched again she will 
be a vessel of which the navy may be justly proud. 
At least a year and a half, or perhaps two years, will 


be required to remodel her completely 
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1go2. 
Engineering Notes, 

The Baltimore & Ohio Railroad Company has built 
four miles of line in Pennsylvania, which is believed 
railroad in the United States 


to be the crookedest 


This litthe road will extend from Boswell, Pa., to 
Friedens on the Somerset & Cambria branch of the 
Baltimore & Ohio. The air-line distance is about five 


miles, but the peculiar conformation of the country 


makes it necessary to loop a number of hills in order 


to get an easy grade. The new road doubles on itself 
point, after making a 


four times, and at one loop of 


about five miles, the road comes back to within 300 


feet of itself on a grade 50 feet lower 


The southern press dilates upon a new plow, the in- 


yention of which is accredited to Dr. Gatling, famous 
name Dr 


plow driven by a gasoline engine 


Gatling has de 
vised a motor The 
truck is said to be constructed like the trucks of trac 


for the gun that bears his 


tion engines, except that the steam boiler is displaced 
by a strong platform on which is mounted the motor 
with the gearing A set of disk 


connected traction 


plows is attached to this truck, and these plows can 
be made to run at any depth or any angle required. It 
is estimated that with this machine one man can plow 


from thirty to thirty-five acres in one day 


The city of Bahia, which is situated on the coast of 
Brazil, South 


200,000 inhabitants who are housed in 17,000 dwellings 


America, has a population of about 
these people has been furnished 


1852. It is 


The water supply for 


by a local company ever since brought 


from the nearby mountains, and thus far the expendi- 


works, including the pipe system, fire 
to $1,500,000. 
the Municipal Journal and Engineer, the supply is not 


adequate to the needs of the city, and for a long time 


ture for the 


plugs, etc., has amounted According to 


negotiations have been going on between the company 
and the city for the purpose of increasing the supply. 
The monopoly has been renewed for a period of forty 
five years and some valuable franchises and privileges 
have been awarded the company. On the expiration of 
this contract the city will have the option to buy the 
valuation of expert engineers. 


water, and the 


company’s plant at the 


Every dwelling in Bahia must use 


municipal officials of the city regulate the price. For 
the average dwelling for 422 quarts a day, ten cents is 
quarts of water is furnished to 


charged; twenty-one 


the public fountains and hydrants, at a low price 
The improvements contemplated by the company will 
cost in the neighborhood of $600,000, but owing to the 
financial crisis prevailing in Brazil, the company has 
been unable to obtain the money required to complete 
the water system and therefore desires to sell its plant 
The $1,100,000. It is 


estimated that the earning power of the water works, 


and privileges price asked is 


when completed in accordance with the new contract, 


will be $300,000 a year, and the company purchasing 


its rights will doubtless be awarded a contract for 


drainage system in the city and for 


houses with sanitary plumbing. 


establishing a 
furnishing the 
iocomotives, writes a correspon 


Railway built 
opening of the line of the 


One of the original 


dent of the London News, by George 
Stephenson in 1822 for the 
Hetton 


their works, a few 


(England), between 
of Durham, and 


Sunderland, is 


Colliery, near Durham 


miles northwest 
the shipping staiths on the Wear at 


still employed hauling the trucks at Hetton, and is 
now, after eighty years’ continuous service, claimed 
to be the “oldest working locomotive in the world.” 


The principal dimensions of this “old-timer” are: Di 
ameter of the cylinders, 10% inches; piston stroke, 24 
inches; diameter of the wheels, 3 feet. The weight of 
the engine is 15 tons, and it has a haulage capacity 
of about 129 tons at a speed of 10 miles an hour on a 


fairly level track. Its general design (excepting the 
cab) remains as originally constructed, while some 


parts, notably the steam dome, are actually portions of 
1822 After this long 
and faithful service, it is not surprising to learn that 


the engine as constructed in 


the engine is at last becoming unequal to the ever- 
increasing demands made upon it, and the di.ectors of 
the Hetton Colliery 
appropriateness 


therefore, and with commendable 
shortly intend to withdraw the relic 


from Hetton, and it will in the course of a few weeks 
find a permanent resting-place at the Durham College 
of Science, Newcastle-on-Tyne, where it will be pre 
served to this and future generations as a worthy ex 
ample of the earliest period of locomotive engineering 
It may be noted here that 
motion,” built for the opening of the 
Darlington Railroad in 1825, 


“the first 


Stephenson's “No. 1 Loco 


Stockton and 
continued in working on 
1850, when it 


public until 


into the hands of 


railway” 
Messrs 


it was used for colliery purposes until 1857, at which 


passed 
Pease & Partners, by whom 
time it was placed on a pedestal for exhibition at Dar 


lington Station, where it is to be seen to-day, so that 
not only in point of date of construction, but also ag 
regards must the 
used at the opening of the first publi give 
place to that constru ted for the Hetton line by George 


Stephenson fourscore years ago. 


years of “active service,” engine 


railway 
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TWO NEW INCANDESCENT GAS BURNERS. 

Two important improvements in incandescent gas 
burners are herewith illustrated. The burners are de- 
signed to insure a perfect mixture of the air and gas 
and at the same time use but a minimum of gas in 
the mixture. The arrangement causes a proper burn- 
ing of the mixture, producing a complete and brilliant 
mantie and hence a light of 
brilliancy and The burner 
right is adapted for ordinary use in 
rooms of limited size; that on the left is intended for 
lighting or the illumination of halls, large 
like. The former type is adapted to 
be placed upon the tip of an ordinary gas supply pipe 
The supply pipe is covered by a cap having a small 
outlet opening which admits gas into the mixing cham- 
ber just above. This chamber is provided with aper- 
tures in its side wall, as shown in the small detailed 
A nut having an internal thread is adapted to 
By adjusting 
this nut the apertures may be more or less uncovered 


incandescence of the 
great strength, 
shown at the 


softness. 


street 


rooms and the 


view 
be screwed down over these apertures 


to admit more or less air into the mixing chamber. A 
tube extends upward from this chamber, and is sur- 
rounded annular chamber 


having large inlet openings to admit the air. On the 


near its upper end by an 


sleeve extending down- 
and provided with a 


this chamber is a 
ward over the tube referred to, 


bottom of 


spiral engaging a corresponding spiral on the tube, so 


that by turning the sleeve the annular chamber is 
raised past the upper end of the tube and more or less 
air is admitted thereto. From the top of the chamber 
a conducting pipe extends to the main mixing cham- 


ber. This is provided with two wire screens spaced a 
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suitable distance apart. The gas and air in passing 
through the fine meshes of these screens become thor- 
oughly mixed, forming an easily combustible mixture 
which, when ignited, renders the mantle incandescent 
and produces a powerful light that combines brilliancy 


with softness. Since so small an amount of gas is 
admitted into the burner, it is evident that great 


economy of gas is had 

The type of incandescent 
illustrated on the left, 
tures by which it is adapted to produce a much more 


which is 
novel fea- 


second burner, 


embodies certain 
powerful light. The gas supply is connected to a serv- 
ice pipe, preferably made in the shape of an elongated 
loop. A feed from the bottom 
of this loop, and enters a mixing chamber. Mounted 
on the top of the feed pipe is a slide-valve controlled 


pipe extends upward 


by a thumb screw, as shown in the small detail. An 
inlet port in the mixing chamber is formed by a small 
opening in the top of the feed pipe, 
with a similar opening in the slide-valve. By 


which registers 
moving 
outward, the inlet 


this valve inward or port is more 


or less closed, and thus the flow of gas may be regu 
nicety The 


for the 


chamber is provided 


thor 


mixing 
admission of air 


lated to a 
with which 
oughly mixes with the gas in passing up the long con 


The burner is provided 


openings 


ducting tube to the burner 
a screen of fine mesh which minutely divides the 
burnt in the 


with 


mixture and prepares it to be properly 


mantle. The chimney carrier is provided with open 
ings which admit air to the outer surface of the man 
tle, thus insuring high A tube with 
a flaring bottom rests upon the top of the chimney and 


side 


incandescence 


mounted to slide on the 


The tube is provided with 


is provided with lugs 


arms of the service pipe 
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openings at the top to permit the escape of the prod- 
ucts of combustion. The purpose of the tube is to 
create a draft and cause the air and gas to be forced 
up under additional pressure, thus affording a bril- 
liant light. When it is desired to remove the chimney, 
this tube may be raised out of the way by pulling the 
cord or chain fastened thereto, which passes up over 
a pair of pulleys and hangs down within easy reach 

Just below the mixing chamber is a valve carrying 
on the valve-stem the usuai lever, from the ends of 
which the operating chains depend. From a_ point 
immediately below this valve a pilot pipe leads up 
ward and projects through the screen at the top of the 
burner, A branch from this pipe extends upward to 
the top of the mantle. By this means when the vaive 
is closed, two smal) flames continue to be fed by the 
pilot pipes, and when the valve is again opened the 
gaseous mixture is again .gnited by these flames, hoth 
from the top and bottom of the mantle. The pilot pipe 
is made in two sections which are joined together by 
a coupling within the mixing chamber. By this ar 
rangement the parts may be readily disconnected to 
give access to the regulating valve in the mixing cham- 
ber r 

Patents on improved have recently 
been granted to Mr. James Buchanan, of 203 Broadway, 


these burners 





New York 
--eore 
The Finding of the Revolutionary Prisen Ship 
** Jersey.” 
In building a section of the new ways for the con 


struction of the battleship “Connecticut” at the Brook- 
lyn navy yard, the famous English prison ship “Jersey” 
was discovered. She was one of six prison ships useri 
during the Revolution. Probably buiit somewhere 
around the year 1720, she saw some thirty years of 
service, fought many a battle and was then condemned 
to be used as a receiving vessel for American prisoners 
of war 

Of the six prison ships, the “Jersey” was by far the 
worst. She was a kind of floating Black Hole of Cal 
cutta, and in her damp, leaky hold half-starved Amer 
ican patriots perished miserably. In her palmy days 
the “Jersey” had a crew of about 400 men, huddied 
How appalling 
were the conditions to which American prisoners wer 
subjected may be gathered from the fact that 1,200 
prisoners were kept on board almost constantly. One 
historian “She was never cleansed, and lay 
in that. condition seven years. ‘No fires warmed her 
winter, no screen sheltered them from 


together as crews were in those days 





says 


occupants in 
the August sun, no physician visited the sick, no cler- 
gzyman consoled the dying there. She remained 
throughout the contest a center of sickness and death, 
always” replenished with new victims. . The bones of 
her dead, estimated at 11,006, lie buried on the Brook- 
lyn shore.’ When the war ended, the “Jersey” was 
burned at her moorings. 

For years historical societies and government offi 
cials have tried to locate the ship. The half-burned 
hull lies in about two fathoms of mud and water about 
500 feet from the dock. Unless the hull is removed, 
the battleship “Connecticut” built directiy 
over it. Whether the hulk will be raised seems doubt- 
ful. About $500 would be required, and che delay in 
the construction of the battleship would be conaider- 
able. The ways are already behind time as it is. 

Interest in the old ship reached its height when, some 
years ago, the skeletons of 300 men were found in the 
yard. That these were the remains of the men who 
had died in the “Jersey” was definitely established 
The bones were afterward buried in Fort Greene Park 
with 


must be 


impressive ceremonies. 
a <matipineipieGinne sii 
The Current Supplement, 
The current 1399, contains a wide 
range of interesting articles. The first 
with a novel block signaling system in which electric 
Mr. S. D. Mott explains a novel 


SurrLeMenNt, No 
article deals 


semaphores are used. 
plan of mechanical aerial flight or air suspension based 
The machine for 
“serodrome.”” For manu 
explanation of the 
Portuguese colonies should 
home 


on well-known ascertained fects. 
this 


facturers 


purpose he terms an 


and exporters an 
business opportunities in 
be valuable. The 


to the dwellers of large cities the need of some device 


coal strike has brought 


whereby it is possible to burn soft coal without smoke 
Therefore an article on a locomotive stoker which has 
successfully used on railways should prove of 
interest. The value of alcohol as a fuel has been more 
than once commented upon in these columns. A fur 
will be found in the 


been 


subject 
occasion for 


ther discussion of the 
SuprpLeMent, the which is the 
Alcohol Exposition of 
Apparatus, recently held in Paris 

Mason, our Consul-General at 


current 
International Lighting and 
Heating 

Mr. Frank H 
tells much of the German processes and machinery for 
Peter T. Austen concludes 
his paper on the “Chemical Factor in Human Prog- 
ress.” The usual Trade Suggestions from the United 
States Consuls as well as Trade Notes and Recipes 


are also published 


Beriin, 


briquette manufacture. Dr 
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THE ROWLAND MULTIPLEX SYSTEM OF PAGE 
PRINTING TELEGRAPHY. 

To the constantly-increasing list of page-printing 
telegraphs must now be added that of the late Prof 
Henry A. Rowland, one of America’s most brilliant 
physicists The invention is based upon new electro 
physical principle and for that reason merits the con 
iideration of scientific telegrevh engineers 

In the Rowland system an alternating current is em 
ployed which is altered in a number of different ways, 
any one of which is used for sending signals over a 
line. In Fig. 1 an alternating current is diagrammatic 
ally shown, which has hed certain of its waves modi 
fied in six different ways. The minus half-wave 2 at 
E has been reversed; minus half-wave 4 at A has been 
cut out; the positive half-wave at B has been cut out; 
the two half-waves at © and D have been increased in 
height; and at F a positive half-wave has been turned 
into a negative half-wave If the alternating current 
were traced on a chemical treated paper, these modi- 
fications of its half-waves could be interpreted as six 
different signals. In the Rowland system, such cut-out 
poeitive and negative half-waves are employed A sig 
nal, however, is made to consist of a pair of cut-out 
It, therefore, hap- 
pens that wave groups can be formed, which are a 
very important feature of the invention. The half 
waves can be divided into groups, A, B, C, D and X, 


half-waves which are not adjacent 
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1,920 signals can pass over the line in a single minute. 
Professor Rowland developed his system so that nu- 
merals, letters of the alphabet, and some extra signs are 
automatically printed in such a manner that each oper- 
ator by writing on an ordinary Remington keyboard 
prints at the end of the line on a page eight inches 
wide. The pages of printed matter have the general 
appearance of an ordinary sheet of typewritten mat- 
ter. Forty words per minute is an ordinary speed for 
a practised operator, so that altogether eight operators 
can print over an ordinary telegraph line at the rate 
of 320 words per minute, 

As in all systems of telegraphy, it is essential that 
certain parts of the rotating mechanism at each end 
of the line shall operate in unison. At first sight it 
might seem that since an alternating current is em- 
ployed in the Rowland system, synchronism could be 
easily secured simply by passing the current through 
a small single-phase motor 
that this is not sufficient on account of a phenomenon 
which engineers call the “pumping” of two machines 
which otherwise run synchronously. This “pumping” 
must be entirely eliminated By employing a device 
called a mechanical “damper,” Prof. Rowland succeeded 
in securing wonderfully perfect synchronism. Fig. 3 
shows the method which he employed. Fixed to the 
shaft, S, of a single-phase alternating-current motor of 
small size is an aluminium wheel, A, in which is cut a 


But experience has shown 
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ing with the passage of 52 waves over the line, or at in- 
tervals of about one-quarter of a second. The locking 
device which times the depression of the keys is called 
the “clapper,” and unlocks the keys four times per 
second, that is, each operator can cut out four different 
special combinations, and so send four different signals 
over the line in one second. Each of the four keyboards 
can cut out only waves of the group which is assigned 
to it. The manner in which this is done can best be ex- 
plained by reference to Fig. 4 
represented by A,, A,, Ky, Ky, 
plied with eleven insulated contact springs 1, 2, 3, ete. 


The four keyboards are 
Each keyboard is sup- 


To the frame of each keyboard is attached the negative 
terminal of a direct current 110-volt circuit. When any 
one of the 41 keys, belonging to a keyboard, is de- 
pressed, contact is made with some two of the 11 con- 
tact springs. The contacts made will be the combina- 
tion which corresponds to the letter marked on the 
key. C is a so-called commutator or “sunflower.” It is 
similar in construction to the commutator of a small dy- 
namo and has 52 segments insulated from one another, 
There are four sets of segments, which are connected 
respectively to the eleven contact springs of the key- 
boards, K,, K., K,, K, The remaining eight segments 
are some of them entirely insulated, while others are 
connected to devices for cutting out waves used for 
automatic signals, but which are not shown in the 
diagram. In other words, the segments are divided up 
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leaving an extra half-wave between each group. If 
out of each group two or more of its half-waves be cut, 
a signal can be made to consist, not of one cutout half 
wave, but of a combination of half-waves cut out from 
agroup. For example, if the half waves 1 and 3 are cut 
out from group A, this could be interpreted to mean one 
thing: while if the half-waves 1 and 4 were cut out, 
this combination would mean another thing In prac 
tice the signals are made up by cutting out any two 
half-waves not adjacent From a group of 11 half 
waves, it is possible to obtain a total of 45 different 
signals, any one of which can be sent over the line 
during a time in which the current makes 11 alterna 
tions. The system in practice makes use of five groups 
of waves with one ertra half-wave between each group 

Prof. Rowland found that he could employ profitably 
about 208 alternations of the current per second. Hence, 
52 haif-waves, illustrated in Fig. 2, will pass over the 
line in one-quarter of a second: or in other words, any 
group of waves will be repeated four times each second. 
Thus four operators utilizing the groups, A, B, C, and D, 
can send four different signals each quarter of a second 
Hence 960 different signals can be transmitted over the 
line in one direction in one minute, following one an 
other so rapidly that the four different operators ap- 
parently send their signals simultaneously 


It follows 
that the system is, therefore, a multiplex system. Its 
total capacity for one wire is four different signals each 
way in one-quarter of a second. Or in other words, 


small channel, C, filled with mercury. If the speed of 
the rapidly-revolving shaft and its wheel be subjected 
to oscillating increase and decrease, the mercury, on 
the other hand, will tend by its inertia to revolve at a 
uniform velocity. A friction is, therefore, produced 
between the mercury and the walls of the aluminium 
channel when their speeds are unlike. The oscillation 
or “pumping” is thereby dampened, and the rotation 
of the shaft becomes smooth and uniform. The device 
is simple but effective. Without it perfect synchronism 
would be impossible. 

The synchronizer itself consists of a small alter- 
nating single-phase, four-pole motor of special design. 
The armature is made of fou: flat coils without iron 
and has a diameter of about three inches 
ism is maintained by local currents. The line current 
of from 30 to 70 milliamperes has only one function to 
perform, and that is to keep the two tongues of a 
polarized relay of a special design in constant vibra- 
tion. In a novel method of making contacts one of 
these tongues is made to complete the local circuits 
which print the characters, while the other tongues 
serve to send positive and negative local currents 


Synchron- 


through the coils of the synchronizer in a manner to 
preserve the synchronism 

The operation of cutting out the waves for transmit- 
ting the cutout wave signals over the line is performed 
on ordinary Remington keyboards, so constructed that 
the keys can be depressed only at intervals correspond- 


so as to correspond with the groups of half-waves 
The group A is connected to the con- 
tact springs of keyboard K,, the group B to the contact 
springs of keyboard K,, etc. Corresponding to the half- 
waves between the groups, A, B, C, ete., there are insu- 
lated segments which are shown in cross-section in the 
diagram A brush or trailer, ¢t, travels around the 
commutator C in synchronism with the dynamo Da, 
being geared to its shaft. This trailer passes from the 
center of one segment to the center of the next, while the 
current from the dynamo Da, makes half a wave. When 
the brush is at the middle point of a segment, the cur- 
rent from the dynamo is supposed to be passing through 
zero value 

If the key be now depressed on keyboard, K,, contact 
with the frame of this keyboard will be made with two 
When the 
trailer, sweeping around the commutator, reaches seg- 
ment 11, which is connected to contact spring 11, the 
current from the 110-volt circuit flows momentarily 
from the positive pole through the coil, C, of transmit- 
ter, Ta, to the trailer, t; from there to the segment 
11, thence to the contact spring 11, to the frame of the 
keyboard and back to the negative terminal. This 
current causes the transmitter, 7a, to draw back its 
armature, A, and thus break the dynamo circuit at P 
which goes to the relay and line, and at the same time 
the line is connected at N, to earth. Immediately, 
when the trailer passes off from segment 11 the spring 


shown in Fig. 2 


of the contact springs, as, say, 7 and 11. 
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s,, pulls the armature A back, completing the line cir- 


cuit with the dynamo, DD. Thus, a half-wave of group 


} 


4 (see Fig. 2) ha een cut out of the line circuit 
When the trailer arrives at segment 7, the same opera 
tion is repeated, because the contacts which are made at 


} 


the keyboard continue for a pe 


riod equal at least to the time 
that the trailer takes to pass over 
the 11 egments which are con 
nected to that keyboard In like 


manner the operators on keyboards —— 


it ] 5 7 9 
K, can cut out, by depressing it A 
K., A i Preven’ +X 
some one key any two waves from 2 2 6 Rg 
the groups of eleven which belong 
to them An insulated segment is 


placed between ea h two groups of 
eleven waves, so that, in case the 
last half-wave of oné group and the 
first half-wave of another group are 
cut out, there will be an interval of 
these occur 


a half-wave between 


rences This is found to |} neces 


sary for the proper operation of the 





main line relay at the receiving sta- 
tion 

From the manner in which these 
half-waves are cut and the signal sent 
over the line, it is evident that each 
operator works independently of the 
other, and that no conflict between 
the signals which are sent by each 
can possibly occu It is likewise 
evident that four entirely different 
and independent signals can be sent 
in one direction in the one-quarter 
second during which the _ trailer 
passes around the commutator. Thus, 
it becomes clear how eight different 
and totally independent signals can 
be sent over the line in one-quarter 
of a second or 1920 a minute 

The operation of cutting out the 
waves at the other end of the line is 
precisely the same The signals 
which are sent over the line ap- 
pear at the distant end merely as two momentary 
pauses in the otherwise constant vibration of the 
tongues of the main line relay. It now becomes neces 
sary to show how these transient signals are trans 
lated into a readable record and then into printed char 
acters. Since the two ends of the line are in all re 
spects alike, any description will apply to the one as 
well as to the other 

Referring to Fig. 5, L is the main line, and RA the 


~ Mercury 


i 
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main line polarized relay This relay has two insu- 
lated tongues which vibrate synchronously with the 
alternating current waves arriving over the line, L. 
The tongue ts controls the synchronizer, 8, which oper- 


ates in the manner described above. The tongue, ¢p, 


é pI 
| ‘22 3 s 9 s , v7 © 
A Aa a ell ry 4 
6 8 0 Vp 40 16 a eo 
Fig. 1. 
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relay tongue, ép, is at that instant against either a left. 
hand or a right-hand contact. RF is a resistance of sev. 
eral hundred ohms, to the terminals of which ie con- 
nected a 110-volt direct-current cireuit. A isa a bank 
of small polarized relays, called the “selecting” relays. 
There are, in reality, four such banks 
of 11 relays each. Only one bank, 
however, is here shown, Bach of 
these four banks corresponds to a 
keyboard at the sending end of the 


—-—- —- —- — .— +4 line. One terminal of each ef these 

A 4 c | 0 we 4 
PAPER RRA PAPER RATER PARRA REPRE A 
w , 


relay coils is connected to a segznent 
in one of the groups of 11 segments 
of the commutator, C The other 
terminals or “tails” of all the coils of 
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has the functions to be described. C is a “receiving” 
commutator, practically identical in construction with 
the “sending” commutator. Sweeping around this 
commutator, which has 52 segments, there is a brush, 
or trailer, tr. This trailer is connected by gearing to 
the rotating synchronizer, S, but with a speed reduc- 
tion of 13 to 1 The commutator may be rotated 
through a small angle, giving an adjustment, so that 
when the trailer, tr, is in the center of a segment the 












Complete Octoplex Sending and Receiving 
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— all the relays are connected with the 
” insulated tongue tp of the main line 
relay, RA. As the tongue of this re- 
lay vibrates between its centact points 
and the trailer travels over the com- 
mutator segments, synchronously 
with the vibrating tongue, the 44 re- 
lays will receive, in succession, mo- 
mentary currents through their coils. 
The relays 1, 3, 5, etc., of each bank 
will receive a current through their 
coils in one direction, and the relays 
2, 4, 6, ete., a current in the opposite 
direction. Thus, the tongues of the 
relays of even number would receive 
an impulse in one direction, and those 
of an odd number in the opposite di- 
rection. The windings, however, of 
relays of odd numbers are reversed, 
and this makes the tongues of al! the 
relays receive, in succession, an im- 
pulse in the same direction as the 
trailer passes over the segments of 
the commutator to which they are at- 
tached. Thus, while the current on 
the fine is unmodified, the tongues of 
all the “selecting” relays wili receive 
an impulse in the same direction onee 
each time the trailer makes a com- 
plete revolution. These repeated im- 
pulses, together with the magnetism in the tongues of 
the relays, hold them against their back-stops and 
away from the contact points, A, B, C, ete. 

The cutout wave on the line will now be indicated in 
the following manner. When the wave is cut out, the 
main line relay tongue, tp, will at that instant cease to 
vibrate and will remain against the contact point to 
which the previous wave had carried it. The trailer 
in the meantime passes on to a segment such that, if 
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the m I elay tongue had been carried over, the 
select ! i i 1 t t t segment would have 
receive in im] e to take it against it back-stop 
Now, howeve this selecting relay wi receive a cul 
rent through its coils in a reverse direction to what it 
would have received had the main line relay tongu 
continued to ite It tongue will, therefore 


thrown against its contact point, and will remain there 
until the trailer has made a complete revolution. When 
the trailer returns to the segment to which the relay is 
attached, unles some wave is again cut out, the relay 
will receive an impulse which will return its tongue to 


its backstop again Thu which are cut out at 
the fa: 


the tongues of the 


waves 


ena of the line are reproduced at the near end by 


selecting relays which correspond 


to the wave cut out, being thrown against their con 


tact point i. B.C, ott and there remaining during 


one revolution of the trailer As each of the four key 


boards at the far end of the line operates a correspond 


ing bank of 11 selecting relays at the near end, the 


depression of any key of the keyboard, which cuts out 


two waves, will cause two relay tongues in the bank 


corresponding to that keyboard to be thrown against 


their contact points 4 practised observer could read 


ily interpret the cutout wave signals sent over the 


line by merely observing the movements of the 


tongues of the selecting relays Tongues 1 and 3 sent 


over might be interpreted to mean A. land 4 to mean 2 
etc., through the 45 possible combinations given above 
But in the present gystem these signals are automat 
ically translated into ordinary figures and letters of 
the alphabet which are printed upon a sheet of paper 
eight inches wide. It now only remains to show how 
this is accomplished 

different char 


acters are printed in type, comprises essentially a light 


The page-printer, by which the 41 
about 2 inches in diameter, on the 
which 41 
This type-wheel revolves continuously at the end of a 
with the 


type-wheel of steel 


circumference of characters are engraved 


horizontal shaft which turns synchronously 
trailer. A light 
from a roll beneath the type-wheel when new lines are 


paper carriage carries the paper fed 


make Devices are employed for thrusting the paper 


forward to make lines, and sideways to space letters 
Back carriage devices return the paper to a position 
where a new line of print is to start A small print 
ing magnet operates a hammer which strikes the paper 
wheel rim, at the 


up against the lower side cf the 


moment when the character to be printed has turned 
hammer A set of 


relays, 


position above the 
“distributing 


to its proper 
four 
serve the purpose of making contacts at 
to the printing magnet to 


polarized relays, called 


proper mo 
ments for sending current 


print, to a liner magnet to line the paper, to a spacer 


magnet to move the paper sideways, and to a back mag 
net which allows the carriage to return the paper to 
the proper position when beginning a new line 


In keyboards of the latest page-printers, contacts 


are electrically made. Fifty-six waves are divided into 


four groups Of the waves in each group eleven 


are used for the printing; one wave in one of the 


used for finding the letter; and _ three 


taken from each of the remaining groups 


groups is 
waves, one 
are reserved for purposes of signaling. The signaling 
Morse instru 
worked du 


however, to 


can be effected in a number of ways 


nvents, one at each end of the line, can be 
plex at a slow speed It is preferable, 
place at each end of the line, in addition to the four 
page-printer, both of which 


rate of fifteen 


page-printers, a smal! 


simultaneously at the words a 
minute each While the eight 


system are in operation with the transmission of tele 


print 
printers of the duplex 
grams, the two stations can correspond with each other 
regarding business of the office, for the purpose of cor 
recting errors rhe system may, therefore, be called 


with propriety, a “decaplex" system. In the later ma 


chines an additional important feature has been em- 
bodied whereby it is rendered possible to record at the 
sending station all messages which are transmitted 

It is claimed that the octoplex system can transmit to 
greater distances without relaying than other multiplex 
systems hitherto known. It has been successfully oper 
ated under government tests over a line of 550 miles; 
it is anticipated that it will work perfectly without re 
laying between New York and Chicago. Methods were 
Prof. Rowland for automatically 
relaying the messages 

Whatever may be the 
and they are many 


however, devised by 


various applications of the 
Rowland system the octoplex ca 


pacity can be distributed in any convenient manne! 


that is, in place of having 8 operators, and a speed of 
4° words per minute each, the number of operators can 
be doubled and the sneed of each, halved; or any num 
ber of operators can be employed with the limitation 
that the aggregate speed of the apparatus shall not ex 
ceed that of the eight operators at 40 words In cases 
where branch lines radiate from a central, these lines 
may be 300 miles or longer. Or in cases of slightly 
different apparatus 
branch, these branches may bave any length up to the 


Way station lines may have 


placed at the terminal of the 


maximum of the system 
any length up to 300 miles 
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In this description it has been attempted only to give 


a bare outline of the features of Prof. Rowland’s re- 


markable invention Much more might be said of the 


many ingenious devices used and the new mechanical 


features employed. Throughout the apparatus is the 


practical embodiment of beautiful physical principies 


and mechanical devices. One very important chara 


teristic is the natural way in which the system divides 
itself 


ranged, another 


into distinct units If one unit becomes de 


may be immediately substituted with- 

out stopping the operation of the rest of the apparatus 
oe 

SUBSTITUTES FOR COAL IN HEATING AND COOKING. 

Although the strike in the anthracite coal fields i 

happily ended, it will take a few months to bring ti 

public, and 


supply up to the demands of the cons‘ 


quently the price of hard coal is likely to remain at 





A Type of White Flame Wick Heater. 


a figure which will cause the majority of the “house- 
keeping” public to look around for a cheaper fuel than 
anywhere from $9 to $12 a ton The Sct 
AMERICAN has investigated the problem 


coal at 
ENTIFK with 
results which are tabulated below 

1. Electricity can hardly be considered as a factor, 
first 
portion of the populace are situated so as to be able 


for two reasons; because but a very small pro- 
to have the current delivered to their houses, second 
because the cost of heating by electricity would be so 
very high as to preclude the possibility of its general 
adoption 

2. Soft coal, apart from its very 
difficulties in the way of getting it, 
different hard coal in order 


that 


high price and the 
requires such radi 


+ 


treatment from to 


its adoption as a substitute for anthra- 


cally 
burn it, 
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Range Oil Burner in Which the Oil is Fed by Gravity. 





In burning soft coal 
of the much 


limited 
that, 
greater quantity of gas contained in it, care must 
taken not to overload the fire box In starting the 
filled more than half full, 
time. 
above 


cite will necessarily be 


it must be remembered because 


fire, the grate must not be 
and the fire replenished a little at a 
Air must be 
as well as from below, and this may be accomplished 
slightlv opening 


must be 
permitted to reach the fire from 


by opening the broiling door or by 
one of the lids at the back of the stove 


Owing to the large amount of unconsumed carbon 
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which passes into the chimney, the latter wil] require 


careful attention ince the flues—at least in modern 


houses—are usually built for the burning of hard coal 


and being of rather small area, they are very likely to 


become choked with soot if the chimney should 


catch fire, the fire may be quickly extinguished py 
throwing a handful of common roll sulphur upon the 
glowing coals in the grate, closing down all the open- 
ings to the stove and covering the top of the chimney 
produced by burning sulphur 


rhe gas sulphur di 


oxide—does not combine with carbon, and therefore the 
fire in the chimney will be quickly put out. The chim 
ney must be kept closed up until well cooled 

Chimneys which are provided with a hole at the bot 
cleaning purposes may be easily 


tom for cleaned by 


dropping a pailful of pebbles down from above. These 
carry most of the soot down with them to the bottom. 


whence the matter is easily removed. The main pre 


cautions to be observed are to maintain a moderate 


fire, and to put on only small quantities of coal at a 
time 

3. Gas seems but a broken reed to lean upon, since 
the companies are utterly dependent upon the coal sup 
ply. Moreover, for heating a house from a basement fur- 
nace gas is very expensive. A talk with a representative 
of one of the largest gas stove manufacturers brought 


out the fact that when used in a hot-air furnace—a 


furnace by the way specially constructed to burn gas- 
it would cost as much to heat a house by gas as it 
would to heat it with a coal furnace burning coal at 
$20 per ton, and this, taken in connection with the cost 
of installation of the special furnace, would preclude 
the adoption of this means of heating to any appre 
ciable extent 

The economy which the gas cooking stove exhibits 
ordinary range is entirely 
dependent upon the fact that in with the 
gas stove nearly the whole of the heat produced by the 


much of the 


when compared with an 


cooking 


gas is utilized, whereas with the range 
heat produced is used to raise to a high temperature 
a large mass of iron; further, a fire once started in a 
range must burn for a considerable time after one is 
through cooking, while the consumption of fuel in the 
gas stove ceases directly you are through. It will there 
fore be quite evident that though the range burns by 
far the less expensive fuel, such a great proportion of 
the fuel energy is wasted that the gas stove is able t 
show an economy of operation just as long as the heat 
is required concentrated upon a particular place, and 
as long as the time during which the heat is actually 
required is comparatively small. The problem of house 
heating does not, however, conform to either of these 
conditions In this case the heating of a large mass 
of metal is a positive advantage, as it gives a greater 
heat must also be 

evident that the 


radiating surface, and since the 
constantly maintained it is 


range, using as it does the cheaper fuel, is the more 


quite 


economical 


4. Oil stoves being entirely independent of the coal 


supply for the production of their fuel, naturally pre- 
sent a more promising field for investigation than 
anything we have thus far considered. They may 


be roughly divided into two classes; first, those which 
use a wick, and burn with a white or yellow flame, 
and second, the wickless or blue flame oil stoves. The 
latter are to be recommended as the more efficient 
heaters. An understanding of the principles of com- 
bustion will make this last point clear 

The process of combustion is in a chemical sense 
nothing more than the union of the oxygen of the at- 
mosphere with some material for which it has such an 
affinity or attraction that the union is accompanied 
with light and heat. Now, kerosene is composed large- 
ly of two substances, hydrogen and carbon, for both of 
which oxygen has an attraction, though hydrogen com- 
bines at a much lower temperature than does car- 
bon 

In lighting an ordinary kerosene lamp or wick oil 
stove this is what takes place: You apply a match to 
the wick, which is saturated with kerosene; the heat 
vaporizes a little of the oil, the hydrogen in the oil 
combines with the oxygen of the air, and the heat 
produced by this union heats the carbon of the kero- 
sene white hot, and thus we get the familiar whitish- 
yellow flame of the kerosene lamp. The carbon does 
not, however, thoroughly combine with the oxygen, and 
in consequence a great deal of the heating possibilities 
of the flame is lost, though the flame serves as a fair 
illuminator 

In the blue-flame oil heater a different condition of 
affairs exists. The kerosene, which is stored in a res 
ervoir, is permitted to flow slowly into a vaporizing 
device, from which it passes to a burner. In one of the 
stoves shown the vaporizing device is a circular trough, 
iron, which is heated to a very high 
This vaporizes the kerosene and the V® 


made of cast 
temperature 

por thus produced is compelled to pass between two 
walls of red hot metal while at the same time heated 
air is caused to act upon it. The temperature to which 
the vapor is raised by this means is so great that both 
compelled to combine 


the hydrogen and carbon are 
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with the oxygen, and, the united energy of combination 
of hydrogen and carbon in combination with oxygen 
being greater than that of hydrogen and oxygen in com- 
bination without the carbon, the flame is much hotter. 
Since the carbon of the kerosene is completely burned 





Blue-Flame Wickless Heating Oil Stove, 
instead of being merely heated white hot, there is but 
little illumination with this flame 

The wickless stoves burn about 22 hours per gallon 
of kerosene per burner. 

In buying a blue-flame oil care should be 
taken to secure one in whick provision has been made 
to avoid “flooding” the burner. The simplest method 
of attaining this result is shown in the accompanying 
sketch. In this the main reservoir—which by the way 
may be detached from the stove and filled while the 
is so arranged that the opening of 
When 


stove 


stove is in action 
its valve dips just below the surface of the oil. 






Another Type of Blue-Flame Stove. Radiators May be 
Removed and Cooking Section Used. 


the consumption of oil by the burner causes the level 
of oil in M to fall far enough to unseal the valve of //, 
oil rushes from J into M until the level is restored. 
In actual practice the working is so delicately adjusted 
that the oil comes from J a drop or two at a time, so 
that the level in M is practically constant; and since 
this level is below the upper edge of the oil chamber 
in the burner there is no possibility of an overflow even 
though the valve Q be carelessly left open. 

There is one type of oil burner which under present 
conditions promises to have considerable influence 
upon the situation. We present an illustration of two 


Detail of Range Burner, Showing Vaporizing Coil and 
Reflector Lamp. 
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of this type. One of these has a burner which is in- 
tended to be placed directly in the firebox of a range 
or furnace with a view of acting as an economical 
substitute for the ordinary coal fire. The burner, which 
is made in Philadelphia, has been in use in that city 
for sufficient time to demonstrate its worth. An expert 
with whom the writer talked declared that this burner 
was one of the best he had seen tried during the whole 
of an experience of ten or twelve years. The burner 
consists of a coil of %-inch outside diameter iron tube 
affixed as shown in the adjoining cut, to a cast-iron 
trough. The vertical plate HZ, thickened where the 
flame strikes it, is so placed that the flame impinging 
upon it is reflected back on the coil. There is an ex- 
ceedingly fine hole (No. 70 drill gage) through which 
the vapor from the kerosene is forced. 

The burner is placed in the range so that the sup- 
ply pipe B is vertical with the inlet downward, the 
outlet being connected by an iron pipe to a tank in 
which kerosene is stored under an air pressure of 3 to 
10 pounds per square inch. The oil supply to the 
burner is regulated by a needle valve. 

To start the burner in operation the needle valve is 
opened, upon which, the pressure in the oil tank forces 
kerosene into the coil, finally forcing a fine spray from 
the hole at A, and this oil dripping from the turns of 
the coil falls upon a sheet of asbestos, which is in the 
trough, ‘and is soaked up. The needle valve is then 
closed and a match applied to the asbestos. The oil 
in this, catching fire, heats the coil and in a short 
time—perhaps 60 seconds—the coil becomes so hot 
that the kerosene in it is vaporized and forced in this 
condition through the hole at A. Catching fire as it 
issues, it produces an intense heat which impinges 
en the plate £ and the turn of the coil. The coil thus 
becomes exceedingly hot, and as the needle valve is 
again opened a fresh supply of kerosene flows into the 
coil to be converted into vapor. Thus the flame is 
maintained. The burner owing to the very small hole 
used burns but little kerosene—about 1 gallon in 10 
hours at 10 pounds pressure. Five pounds pressure is, 
however, ample for cooking stove work. Air pressure 
is obtained by means of a small pump attached to the 
reservoir, and the amount is indicated by a gage. 

We also present illustration of a blue-flame burner 
adapted for use in the firebox of an ordinary kitchen 
range, which is similar in principle and general opera- 
tion to the burner just described, except that the air- 
pump is dispensed with, and the pressure necessary 
to feed the oil is obtained by placing the tank of oil 
at a sufficient height above the burner to secure a flow 
of the oil by gravity. The oil is led through a needle 
valve which is placed just outside of 
the fire door, into a small iron rectan- 
gular box placed just within the fire 
door, where it is vaporized by the 
heat of the burner. From the vapor 
izer a pipe leads the vaporized oil to 
a length of horizontal pipe which ex- 
tends, as shown, above a perforated 
cast iron box. At the two ends of this 
horizontal pipe and on its under side 
are two fine pin holes, through which 
the vapor issues in a fine jet 
and burns with the characteristic 
hot blue flame. The force of the 
jet drives the hot flame down 
through a couple of inch-and-a-half holes, located in the 
top of the iron box immediately below the jets. The 
flame and hot products of combustion fill the perforated 
box and pass out through the perforations, raising it 
to a red heat, and producing a sufficient amount of 
heat for the general cooking purposes of the stove. 

To start the stove it is only necessary to thrust two 
pieces of ordinary newspaper into the holes in the box, 
open the needle valve and allow the oil to drip upon 
the paper. When the latter is saturated, it is lighted 
by a match, and the heat of the burning paper will in 
a few minutes vaporize the oil in the pipe and start the 
regular blue flame action of the burner. 

— Owe = 
Sawdust Fuel Briquettes, 

Sawdust in cake form appears to have been used 
as fuel in Germany with rather prom- 
ising results. United States Consul A. 
L. Frankenthal, writing a short time 
ago from Switzerland, says 
that the sawdust octagon- 
shaped, 6% inches inches 
wide and three-quarters of an inch 
thick, weighing about half a pound 
each. In the district surrounding the 
factory where these cakes were made 
the schools were heated by them, the 
combustion leaving very little ash and 





Berne, 
cakes are 
long, 3% 


proceeding without a large flame. No ip 2 
binding ingredient is said to be used, (4 
the sawdust being simply dried and senda’ 
pressed into the desired briquette 


shape, and owing thus to the absence 
of tarry or oily substances there is no 
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smoke in burning. The weight of such a briquette in- 
dicates the heavy pressure under which it takes its 
shape, and the edges look like polished oak: in fact, it 
is heavier than a piece of hardwood of the same size. 
The demand created by the popularity of the fuel ex- 
ceeded the supply of sawdust obtainable in the vicinity 
of the factory, and shiploads were, therefore, procured 





Blue-Flame Burner, Showing Cast Iron Trough, 
Regulating Valve, and Cylindrical Case. 


from Sweden and cartloads from distant manufactor- 
ies. Sawdust, which previously could be had for the 
asking, commanded a market price as soon as it was 
known that a certain factory could make use of it. 
Even then it was profitable to manufacture the 
briquettes; but, unfortunately, the factory was 4e- 
stroyed by fire and operations came to a standstill. 
Making sawdust briquettes of this kind would, there- 
fore, seem to be worth inquiring into further. 
_— ->-+ere —_—_——— 
A Statue to Pasteur. 

On August 5 a statue erected to the memory of Pas 
teur was unveiled at Dolé, the birthplace of the great 
chemist. The following account of the ceremony is 
given by the French correspondent of the Chemist 
and Druggist: Nineteen 
years ago, on July 14, 1883, 
the Doloise municipality 
commemorated the fact by 
placing a marble slab on the 


if it ‘at q 
a | 
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modest house where he was born on December 27, 
1822, in the Rue des Tanneurs, now called Rue Pas- 
teur. For the inauguration of the statue the towns- 
people had made extensive preparations, and al) the 
local notabilities, including the members of Parlia- 
ment, were present. The government was represented 
by M. Trouillot, Minister of Commerce, who made the 
distribution of medals and decorations that is custo- 
mary here on such occasions. He afterward proceeded 
to the ceremony of unveiling the monument, and made 
an interesting speech, in which he traced the life of 
Pasteur. The Minister referred 
to it as an incessant struggle 
against death and _ suffering, 
which ended in victory for the 
savant. 
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Range Burner in Operation, Showing Oil Tank and Air Pump. 
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A NOVEL ROTARY ENGINE. 

Among the many recent developments in rotary en- 
gines one worthy of special notice is that shown in the 
accompanying illustrations. A patent on this engine 
Jones, of the 


Street, 


has recently been granted to Oliver C 
United States Navy, residing at 315 
Manayunk, Philadelphia, Pa Mr. Jones’ engine em- 
bodies some very novel features of construction. The 
peculiar arrangement enables him to drive his engine 
in either direction and to utilize the 
force under continuous impact or, with certain 
cut-off devices, to work the engine expansively 
for such periods of its as may be 


Carson 


steam 


operation 
desired 

The general view of the engine is broken 
away to show the piston, A, and one of the 
reciprocating abutments, N, which co-act with 
the piston to turn the main shaft. The cylin- 
der or casing is provided with two offset por- 
tions at each side in which the abutments, N, 
are permitted to rock. The abutments are con- 
nected in pairs to two shafts journaled respec- * 
tively in boxings at either side of the cylinder. 
Projecting from each abutment is a tailpiece, 
P, these tail-pieces working in cavities formed 
in the boxings. The cavities are each divided 
by a horizontal strip into an upper and lower 
compartment The ports which lead therein 
have connection with the steam pipes, D and 
2, through pipes, XK and L, respectively. It wil! 
be noticed that pipe AK leads to the upper com 
partment and pipe L to the lower compartment 
in the right-hand boxing, while the 
holds true at the left. A four-way valve M is 
provided, whereby either one of the pipes D 
and FE may be connected to the steam supply, 
while the other is connected with the exhaust. 
As shown, this valve is turned to supply pipe 
D with live steam, and pipe #& communicates 
with the exhaust. Reference to the sectional 
view at the right will explain the course of the 
steam into the cylinder. This section is taken 
longitudinally through the engine shaft and 
the piston A formed thereon. Within the elon 
gated box through which the shaft, A, extends 
annular channels 

These rings 


reverse 


formed by the chamber 
H-shaped 
tion, and the portions are perfo 
rated at various points along their extent. The inlet 
pipe D connects with the chamber at the left, and the 
exhaust pipe # connects with that at the right. Two 
ports lead from these steam chambers to the piston 
one, the inlet communicating to the right-hand 
face of the piston, as shown in the general view; and 
leading to the left-hand 
into pipe DD, a 
into 


are two 
rings, BR 


cross sec- 


have an 
webs or horizontal 


port 


the other, the exhaust 
face When live 
portion of the steam is led through the pipes A 
acting on the 


port, 
steam is admitted 
their where, 
tail-pieces, P, it 
abutments on the left up- 


respective compartments 


swings the 


ward and rocks those on the 
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downward below the lower left-hand abutment and, en- 
tering the offset recess, to press on this abutment and 
accelerate its return. The operations above described 
now take place on the right hand, the motions of the 
abutments, however, being reversed. Thus the piston 
is continuously rotated in one direction. When it is 


desired to reverse the engine, the valve M is turned, 
admitting steam through pipe £ to port B 
position by 


The abut 


ments are also rocked to reverse steam 








A NEW TYPE OF ROTARY ENGINE. 


Thus the 
Suitable packings are 
make the 
steam-tight, and the novel methods of ar 
important feature 


entering through pipes L piston is caused to 
rotate in the opposite direction 
provided throughout in order to parts all 
thoroughly 
ranging these strips form a very 
of the invention, which limited space does not permit 
us to describe 

Bearing on the engine shaft within the steam cham- 
bers formed by the rings R, are several cut-off shoes 
F, which are adapted to close the ports B and C dur 


ing part of their rotation. The cut-off shoes are shown 


in detail, in one of our sectional views. The shoes 
may be lifted out of engagement with the shaft by 








right downward. The upper 














FI 
right-hand abutment, and cell 
the lower left-hand abut- 
ment are thus rocked into 


engagement with the piston, 
while the other two abut- 
ments take up positions out 
of the path of the piston 
within their respective off 
set recesses in the cylinder 
casing. Steam entering the 
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finger-cams G and H. With the steam feeding into the 
engine through pipe D, as shown, the shoes which cloge 
the port B are inert elements, and may be raised, jf 
desired. The other shoes, however, should be allowed 
to bear on the shaft, so as to alternately cover and 
uncover the feed port, C. The steam is thus greatly 


economized, the piston being driven by the expansion 


of the steam, while the inlet port is closed. The 
periods at which the port is closed may be varied 
according to the size and number of shoeg 


employed 

AS ++ foo oe a 

ENVELOPE-SEALING MACHINE. 

A machine which gives promise of great use- 
recently been invented by Mr. 
Gavitt, of Topeka, Kans. This appa- 
ratus is adapted to receive unsealed envelopes, 
fold their flaps and 
press the flaps to sealed position. 


fulness has 
Harry E 
moisten and then firmly 
Our illustra- 
tions show one of these machines in operation. 
On the extreme right will be seen the gage 
plate, back of which are placed the unsealed 
envelopes with flaps upturned. As many ag 
fifty mixed thicknesses may be 
placed in the hopper, but only one at a time 
will be fed forward automatically into the ma- 
chine. This is regulated 


envelopes of 


by the spring gage 
plate which is self-adjusting, allowing a wider 
or narrower entrance to the machine, accord- 
ing to the thickness of the 
The envelopes are fed 


envelopes to be 


sealed. forward by a 
roller in the floor of the hopper and by a tray- 
eling belt which forms one side of the same. 
Just beyond the hopper is a moistening device 
with canvas, 


which receives the moisture from a sponge and 


consisting of a roller covered 
deposits it on the gummed flap of the envelope, 
From this point the envelope is fed forward be- 
tween two belts under the folding device, which 
consists of a metal sheet twisted laterally and 
manner as to bend the 
under the flap 
metal, 
section, by 


rearwardly in such a 


flap down before it 


holder. The latter is a 


passes 
piece of sheet 
forming an inverted U in 
which the flap is held in folded position, but 
The 
which bears against the folding side of 


cross 


is not pressed against the envelope feeder-belt 
at this point 
the envelope, is narrow, so as to clear the flap which 
The next has a 
width equal to that of the envelope, and in feeding 


past this the flap is firmly pressed into sealing posi- 


is turned over feeder-belt, however, 


tion before being discharged from the machine rhe 
reason for delaying the sealing action by introducing 
a flap-holding device is to permit the mucilage to thor- 
moisture and to become properly 


oughly absorb the 


softened before the flap is pressed against the envel- 
ope. The sponge which supplies the moistening roller 
receptacle thereto Water 

is fed to the sponge from a 


adjacent 


is situated in a 


situated above, 
and a can is provided at 


the rear of the machine into 


reservoir 


which any surplus moisture 
is drained. The feed and 
pressing rollers are driven 
by chain and sprocket gear- 
ing from a pair of bevel 
gears which are rotated by 
the driving pulley. The 
long belt, however, which 
is situated nearer the front 
of the machine is driven by 








cylinder through port C 
expands and forces the pis- 
ton to the left. As the pis 
ton passes beyond the end 
of the upper left-hand abut 
ment, steam flows into the 
recess back of the same and 
forces it The 
piston will then engage the 
lower left-hand abutment, 
and aided by the steam 
just referred to, 
will rock the two abutments 
After the pis- 
lower abut- 


downward 


pressure 


downward 
ton passes the 
ment, the two abutments 
will reck back under steam 
pressure on the lower left 
hand tail-piece P, to the up 
per position. While rocking 





to this position, the lower 
abutment rides along the 
steam-feeding face of the 
piston. A number of 


grooves are formed on each 
face of the pisten just 
above the ports B and C 
These grooves serve as by 
passes which in this 
permit the steam to pass 


case 








frictional engagement (or 
chain and sprocket) with 
the shorter against 
which it is pressed by spiral 
springs. springs, 
which are clearly shown in 


belts 


These 


a sectional view of the ma- 
self-adjusting 
unusual 
machine 


chine, are 
for envelopes of 
thickness. The 
will seal from 8,000 to 15, 
000 envelopes per hour of 
ordinary bulk, mixed 

and especially ad- 
justed will seal 
at about the same 
inch in 


any 
sizes, 
envelopes 
rate up 
to one-half thick- 
ness. 
citdiaiiabiiiaaicls aii 
The United States 
Department is about to ask 
for bids for the construction 
of a floating drydock for the 
Philippines. It will be built 
here and floated to its desti- 
nation, and will be of suffi- 


Naval 


cient capacity to raise a 16,- 


000-ton battleship. The 
available amount is $1,250, 
vod, 


Scientific American 
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e in ¢ Dp? ’ . # acter t ying a , os Sey 
ihe 1 an improved manner Improved Inquiry Ne. 3 3303.—For manufact would produce ferment: , eteria tha Draft ipewena BE. B. Petrie T1842 
ersing means a rovided ed | sheet rubber. acturers of soft | poy : ntation. Seal while still & We v1 and buffing apparatus, Raders 
bale 7 ; provided for driving the oad ~~ ot, so that no air ce 7 1 we tee « 
; box follower alternately in oy “at ae No. 3304.—For manufacturers of coll corn. Salicyli ‘ ; an gain access to the Dress shield fastener, J. Seligman ; aha aoe 
tions ypposite direc I . ameeectt Salicylic acid is commonly used as a Driers, See rotary mec hanice! drier 1,ae4 
BO! small hand wt sane. - ~ A manufacturers of the jes ; ay ey the failure to secure goot fae Drinkin Z ‘Sak P MF Wigglesworth 711,448 
KORING AND 9 iirro th puzzle on back sults has orobabl good . king fountain, poultry, F. Pobley 1) 28 
“ ; ENON np In probably been due t » oe Dye and t ) 711,22 
A. Kocn ; ING MACHINE a. | eae auiry N Yor a plant for then : enitettin aan € » the fact that = naking same, dark sulfur, B. Cul . 
Montezuma lowa r eel fr manufac ic acid does not dissolve readily in 1 Bates un wosieiie 
provides an i 1e invention Bac tr ae ¥ : cok ‘arring protector, M. W om. . ; 
f in ‘ | nuiry ) No. 330 ve water, and hence «at ie olfberg - 
chine which j = ved boring and tenoning ma hand ra $07.—Fer manufacturers of wooden | Borax and ve ~ ~ -_ have separated out cape Rentes holder, W. B. Smith Metered 
5 s of simple . as f especially boraci ‘ fens the ec battery, A. J. Coe ' 
tion and may | * > ae Sen mn. siry No. 3$0S.— For dealers in dried herbs and | MOS" largely to-day Th ne ay id, are used Electric circuits, devier - locating break oe 
sly ay be easily manipulated to a | . e bulk of testimony nad grounds on, % “ ohbaced 
cae form tenons on the nd "4 at wine te y Ne For manufacturers of seems to indicate that moderate amounts of ty mi conductor, pm mF = vi Borel Be 
Spokes and to ly ‘ s of wheel ve v one magnate . rs of a ma | these - 1 , i Oo Mectric current Prectuty : orel, ‘414 
re fellies and other articies | vl No. For - z2 , » cols "as produce no injurious effects upon th i. Batten Si me Gyyereive, © 
| straw for bushel baskets uachines for cutting |” ue organism, but seem to be the , Klectric awiteh, ©. J. Do : . 711,270 
horoughly . ran 
eliminated througl . . Klectric time switch, W ‘ 711,248 
muigh the action of the kidneys. ' 01 m. Contire 711,108 
(Continued on paye 280) 








280 


Scientific American 


OcTOBER 25, 1902, 












a. 


A— Wood. working Mac oom, 
B Lathes 
SENECA FALLS MPO. CO. 
695 Water &t., Sececa Falls, &.Y, 





and Turret Lathes, Pian- 
ers, Shapers, and Drill Presses. | 
24 St., Cincinnati, O, 


Foot and Power 


SHEPARD LATHE Co... ib W 


HAVE THE LATEST IMPROVEMENTS 


No machine shop can be thoroughly up-to-date unless 


it has the most 

modern per- 

a tools, | 
ir instance, | 

the | 







































Electrical traction system, W. 8. Hill.... 

Electrode, arc lamp, H. Bremer . 

Elevators, ~~ chain for continuous, W. 

Ast . . ee 

Embalming apparates, 4. H. Grant coece 

End gate securing rod, H. M. Metirew.. 

Engines and tenders, running gear for trac 
tion, Miller & Austin . 

Engraving machine, J Srady 711,004, 

Engraving machine, P. V. Avril Sone 

Envelop machine thread gummer, J. L 
Bowles ..cccseees pees 

Excavating and constructing tunnels or 
other subterranean or submarine struc- 
tures, ( Sooyamith . . ee 

Excavator, G. H, Williams 

Extension table, 8. Dusenbery 

Eyeglasses, F. Stewart 

Fan, electric, B. Blom ‘ 

Faucet, self-closing, W Bunting, Jr...... 

Feed table shifting mechaniam, J. C. 
Cromwell eeescocesoses 

Feed trough, J. Ahrends 

Fence making machine, J 

Fence, wire, J. F Donaghy eneace 

Fence, wire fastener, G. H. Wright. 

Fertilizer distributer, J. R. Ayers 

File, document, W. 8. Ebbets. . 

Filing case, card, F. W. Tobey 

Filter, G. PF. Goddard. . 

Fish or meat in cana, machine “for salting, 
J. Kellington .. ° ° 

Fish trap, P. M Benseth. 


Fishing float 








self-striking, ( aerate 








ASHLEY PATENT NIPPLE HOLDERS Flue cleaning cutter, rotary, C. B. Easty 
non ! nip p 7 7} for ¢ utting oohes rene ~ a ‘ ay Sy | Fluid pressure brake, T. J. Leabo 
ney hold the sleeve from turning and take the le» loan oll 
off both the sleeve and shank thread. Made of best | ag ma eee > 
quality cast sterl, carefully fitted. Long or short nip- | 5, s tiles Se 
ples cut with equal facility. The Ashley Holders are | Poot. free, A wowse OS 
of Hight weight and compact form A a te? ‘ Ferrier 
ru ar, D ay 
WALWORTH MANUFACTURING CO Fruit or vegetable protector, Putnam & 
126 10 136 FEDERAL &T., BOSTON, MASS. Berry c 
Fuel, artificial, W A. Koneman 
Astronomical Fuel block or briquet, F. Chailly 
ASD Fuel briquet, artificial, W A. Koneman 
; Fuse, electric, Ff Bruggeman 
A Engineering Fuse for explosive 8, electric, F. Schroeder 
Game, A. A. Caille 
instruments |} Game apparatus, G. W. Griswold 
MANUFACTURED BY Game device H. G. Higgins 
w. &. BD. MOGEY, Garden implement, H Jensen 
Bayonne City, N. J Garment supporter, H. ©. Hine 
hand for Cate Gas engine, E. G. Shortt 
oF Send r Catalogue, aii | Ses engine, W. J. Wright 
¥ | Gas furnace, Shaw & Fee 
GART GAS ENGINES|* jtraie Sie. fe ess 
i Reynolds 
| (he ‘ apors, apparat for ducing the 
Double ©ylinder, 90 h. p. | got a , Fs say Iyer — 
: and upward to S00. | Gases vapors, reducing the my 
PARRAR & TREFTS,| of, F. L. Dyes 
Steam Engine & ee at electromagnetic transmisslor i 4 
Boiler Works.... —- 
: : a | Gearing J. BR. Carter 
M to &% Perry Street, | Giass grinding machine, W. McLaughli 
BUFFALO, N. ¥ Gl.ss working machine, I WwW mur 
Catalogue on Application | — ~ sulfurets, saving fine, F. M. Gra 
ri) 
THE EUREKA CLIP ‘ Grain drill, J. A. Royster 
“a ae Graphite making K. G Acheson 
The most useful article ever invented (- Gun, machine, H. H. Kryger 
tor the parpose. Indispensable to Law- Hammer J. Green 
yers, Editors, Students, Bankers, Losur ' ,| Hamner and wr . mbined, ©. J. Mag 
ance Companies and business men gen w gard 
erally Hook marker and paper clip. | > | Hammock and support, Manning & Camet 
Dees not mutilate the paper. Can be z | Hanger Ne coat barge 
used repeatedly. In boxes of 100 for Me. | 7 / > | Harvester, G. W. Hates 
To be had of all booksellers, stationers ia | | Harvester, I I MeCahan 
and notion dealers, or by mail on receipt Harvester, cort D. | Anthon ins 
pate a Sy Sd My —— i "Sateus \ Hat fastener, D. M. Pfauts 
> 7 Hat pin retainer, ¢ be tubbs 
Pin Ce., Box 121, Hioomfeld, w 4 Hay cap, G. W. Simons 
Hay — RK. I Woodruff 
if You Want the Best Lathe and Dril]| Hay retarding device, H. Gree 
Hay tedder, FE. D. & O. B. Reynolds 
GHUGKS Heater section or radiator, Palmer & Carl 
son 
euy Hide scraping machine, M. Conway 
WESTCOTT’S Hoisting and conveying apparatus, M A. 
Strongest & O. W. Callahan os 
trip, Great Hoisting and dumping device, ¢ Jackson. . 
eat Capacity Honeycomb uncapping machi 4. C. Miller 
a and Durabil- “ no —s , 
a ~ Hoof pad, E ower : 
ee Caenp Ene Accurate. . Horseshoe, W. B. Merck 
Westcott Chuck Co,, Oneida, N. Y,, I + A.| Hose supporter, W. 8. Hunkins 
AA int Putas at COLUMBAN Ra boerTiON, We | HUD Westbrook & MeCasland 
. ITIO Hub and axle for bicycles, et lasti 
bu — F. Schmit 
There is never any question © Hubspindle an thimble, combined, 8S. Greg 
about the quality of a = or? 
2 " Hub, wheel, G. Kesselring 
B. F. BARNES ad Incandescent burner, T. M. Jamison 
| Incubator, I Pr. Meltster 
UPRICHT DRILL. 3% | Index rod, card, D. BE. Hunter 
Te rool here tilustrated is our Minch | |} Insulated joint for track cireuits, S. P 
Deitt and we guarantee it to drill up to a} MeGough 
i inen in steel and inch in cast tron "= | Insulated rail joint, M. J. Greeney 
4 
at a good gait and without strain, Ve s Insulated rail joint or connection, J H 
build larger sizes and will be glad to | Allen P 
send full data on our entire line to Insulated ‘ke ovens, ete., means for, M 
interested peo pie Updike 
BK. FF. BARNES ©0,., Reekford, TL Iron bearing substances, briqueting, J. H 
Long 711,050 
Ironing board adjustable clamping device 
¥8u USE GRINDSTONES ? Attos & Jackson 
80 we can suppy you, Ali sizes | [rrigating jo for, F. W. Smith 
monntes and unmeunted, always oe = a . RS W. Farnoff 
kept in stock. Rememoer, we make 6 | /ar closure, ebb 
specialtyof selecting stones forall spe- | Jar closure, R. | Mever 
cial purposes 4sk for catalogue Knife pollahing machine table A. Gronvold 
The CLEVELAND STONE CO, Labeling machine I ‘ H. Strasburger 
Labeling machine printing attachment I 
2d Fioor, Wilshire, Cleveland, 0. C. H. Strasburget 
Lamp, R M Dixon 711,208 
Lamp dome support, R. M. Dixon 
WOI K HOP Lamp globe support, R. M. Dixon 
Lamp, incandescent oll, BE. B. Flora 
of Wood and Metal Workers. with Lamp socket, incandescent, W A. Church 
out stenin power, nipped with ; —— —s me a ¥ on 
wager oom ea } joodman 
BARNES’ FOOT POWER Ledger, self-indexing, B. Kirtley 
MACHIN yY — Leg, artificial, J. A. Peer 
low lowe oe an be 4 give Linotype leader, Cole & Wilson 
apent vr propt > thee a - Pn hed Liquid fuel spraying apparatus, J. D. Swen 
sent on trial if desired. Catalog Free. son 
Liquid meter, J. ¢ Anderson 711,191, 
w.F a gon SARNES co Liquids, receptacle for containing and ad 





1999 Ruey 


Sr., Rocnroro, 


‘* WOLVERINE” 
Gas and Gasoline Engines 


STATIONARY and MARINE. 
Wolverine” is the only reversible 
MarineGas Engine on the market. | 
It is the lightest engine for its | 
power. Requires no rooneed en- | 
uineer ibsolulelysafe. Mfd. by 
WOLVERINE MOTOR WORKS, 
12 Muron Street, 


Grand Rapids, Mich. 


W F L L DRILLING 


fee 






rhe“ 


Over 70 sizes and styles, for drilling either deep or 
shallow welia in any kind of soll or rock. Mounted 
on wheels or on sills, W ith engines or horse powers 


Strong, simple and durable. Any mechanic can 
Operate them easily Send for catalog. 


WILLIAMS BROS., Ithaca, N. ¥. 


THE MIDGET DYNAMO OR MOTOR. 


Weight 4 pounds. Will light our 4 
o. p. lamp, ring be i. explode powder 
Output fo watts & a motor will de- 
velop as h. p. Wound 
for voltages 4 or 6 as de- 
sired, Other voltages up 
to 110 to order. 






tt?” Send stamp for 
Ulustrated ctroulars. 

ICAL pipuracTunes COMPANY, 
Elbridge. N. Y., UL 8. 


ELBRIDGE ELEC 





ministering 





volatile, ¢ L. Gebauer 




















L, le Cesare 

lL » Kirk 

I Rayer 

I » boiler, J. 8S. &. Fulton 

Log cars, automatic toggle chain release 
for, Asheraft & Lubbes 

Loom picker staff check, R. Riding et al 

Loom shedding mechaniam, A. ¢ ‘lacher 

Looms, filling carrier receptacle for filling 
replenishing, Yr. Roper 

Lubricator, Deare & Leckner 

Lunch box, heated, B. R. Skinner 

Measuring and filling apparatus, \ ( 
WEE cccccccecces eccce 

Measuring instrument, liquid, G. Schirmer 

Metal cutting roll, expanded, 0. Bradford 

Metal dressing machine chute, Stiker & 
BPG nccccccceccceccesessse 

Metal shears, I. Morria...........6+. 

Metallurgical furnace P. Meehan 

Metallurgic furnace and poocgnsting water 
tenk, combined, G ope oe 

Meter See Liquid 

Molding machine, B. B. *“Punselt 

Monoline machine, W Ww. Wotherspoon. 

Motive power generating apparatus, L. D 
Copeland eececcerseseess ° 

Mowing machine, grass or —_ ( K 
BREGMORE cc cccescceccccveces 

Music leaf turner, G. H Strnight. cecee 

Musical instrument, R. F. Flemmings 

Musical instrument automatic playing at 
tachment, H. M. Salyer.......++.. ° 

Musical instrument I 8, holder for 
stringed, BS. A. Gregg ....seseeseees 

Musical instruments, otring d, W. Gabriel 
Son eee eee ee eee eee ee eee eee 

Musical instruments, * pneumatie motor for 
mechanical, H. F BRON... ccccccceses 

Nall forming machine, T. Gare 

ae oo Ce... st ceecesoneses 


(Continued on page 281) 





711,107 
710,943 
710,034 
711,304 
711,336 
711,330 
711,005 
711,273 
711,415 
711,012 
711,449 
711,042 
711,382 
710,940 
710,945 
il, 
ll, 
11, 
711,388 | 
Till, ’ 
711,274 
711,% 
711,447 
711,046 
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2 | It is as quickly lighted and easily 


_|1.93 gallons of kerosene for eight hours’ 


—————— 


Dr. Deimel 
Underwear 


The Dr. Deimel Underwear is of 
true Linen-Mesh. It has made the 
word ‘‘Linen-Mesh’”’ famous 
wherever underwear is worn. 

All who want the genuine article, 
the one which gives freedom, com- 
fort and protection each and every 
day of the year, winter and sum- 


This isa 


ROLLER 


)» BEARING | 
) Not a GRINDING Wackrine | 
Every PART Rolla. 
j' tain nr ‘bea ye 





a ° ae me an Roller, 
Bearing ° Dn 
3 ford St., ‘ Mas “ 


K. Franxiiw Pere 





Gas Engine cdi: 
IGNITER 


| Complete with spark coil, $12.00. 
The Best Thing on the market. 
| Latest and most improved model. 


t2™ Send for Circular. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 


The Franklin Gas Engine 
One-Half Horse 
worth $100 complete. We sell all neces- 
sary Castings, materials and detai! draw 
ings for $16.50. For real work—not a toy 
450 revorutions per minute. Upright or 
horizontal form. Finished parts sold 
separately. Runs by gas or gasolene. 
For boys and men with a mechanicai 
turn. Write for circular 9. 
PARSELL & WEED, 
129- 181 _West Bist St., New York. 








mer, spring and fall, will get the 


Dr. Deimel Underwear. 
THE NAME AND TRADE MARK 
a) are the SAFEGUARDS TO GO BY 





Power For catalogue and 
samples of material 


address 





All genuine Dr. 


Deime! garme 
bear this 
trade-mark 


The Deimel Linen-Mesh Co., 
Dept. J.2, 491 Broadway. N. Y. 


nts 


Ohe FRANKLIN 
Model Shop 














SAN FRANCISCO, CAL., 
WASHINGTON, s 

MONTREAL, 
LONDON, W. 


111 Montgomery St, 
28 Fifteenth St YW. 
2202 St. ¢ ‘otheutns st. 

Hotel Cecil, 8 Strand. 


| Apple Economical Gas Engine Igniters 


Cc AN 





» ation “ 

Ar Marine BROOKLYN, 10 Fulton 8t 

Gas E . ach 

“ are th f ~« e 

nannfact f igniting —— 
nm 08. Magteton ROTARY ENGINES.—ARTICLES ON 
Write for ted this type of engine, giving many details and illustra 

matter, The Dayton tions, are contained in SUPPLEMENT Nos. 15” 

Electrical, Munfy. 1186, 1193 andj1309. Price 10 cents each. i: 

Company, 8 Sout sale by Munn & Co. and all newsdealers. 

New Y k ot 

Philadel; oft I 

ere | MOTOR 

carrie 

Dunhain, Carrigan & Hi CASTINGS 





Blue 

— — $7.50, Prints 

‘Pry = and ful! instruc. 

ACETYLENE GAS AND CARBIDE OF tions furnished 
Calcium.—All about the new illuminant, its qualities with each set 

shemistry, pressure of liquefaction its probable future The only com- 

experiments pe perfor n edwith it. A most valuable plete set on the 





of articles, giving in complete torm the partict market, 
this subject Details of furnaces for making the car 
gas generators, gasometers, burners, ete. 


SCIENTIFIC Py it AN SUPPLEMENT Nos 

oot, 100 O14, 1015. 1016. 1 j ‘ > 
1085. Lats b4, 1071; 1072. 16 oe vee oe 
OS3, 10814 6. 1104, 1124, I Threaded with ca 
1149,1150, t2¢ 1206 and 1209, Price 10 

cents each, by mail, ils office, and all newsdealers man and a 





| © D2 — 2 2 
ee PATENT DIE-STOCK 


Press, 85, 

Money saver. 
] printing for others 
Type se seine easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 


factory, The Press Co., Meriden, Conn. 


THE 


Consumers’ Oil Burner 


FOR DOMESTIC USE 


Cheaper and Better than 
Coal or Gas 


USES REGULAR KEROSENE 


Cre Gallon of Oil will give full heat- 
ing capacity for |2 hours 
at a cost of 8 cents 


Dre 


THE 
ete 








CURTIS & CURTIS ( 











| 


This is cheaper than coal at the 
normal price. Turns the oil into 
gas, not vapor. No possibility of 
explosion. The only burner that 





Consumers’ Oil Burner ‘ 
ling. , will not carbonize. Fully ap- 
_ A—Orifice for flame B—Oil inlet. C—Screw 
joint to pan. D Heating coil or retort. E proved by Fire Underwriters. 


Flame deflecting plate 


The Consumers’ Oil Burner is the latest and only absolutely practical 


7) apparatus for using ordinary kerosene for cooking and heating purposes in the 


every-day household. 

It has all the advantages of gas, and the additional valuable feature of 
fitting the regular range now in use, whereby it heats the water-back as well as 
doing the regular cooking. 
maintains a steady, even 


regulated as gas ; 
steak or toasting 


heat in the oven, while it is instantly available for broiling 
| bread, and no deadening of your fire. 

It has been tested for five years in a large boarding house by the Inventot. 
A recent test in New York for eight days, cooking for forty-four persons, it took 
cooking per day, using two burners, 
| under 19 pounds pressure, whereas the normal pressure for house use is 10 pounds. 


For further information, terms, etc., address 


OIL BURNER CO. 
PHILADELPHIA, PA. 


Ghe CONSUMERS’ 


540 Drexel Building Ne ‘e 


s@e Territory can be arranged for and exhibits given to responsible parties. 
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— 
A YEAR'S oul from fish livers, extracting, A. 8. _— 711,307 
















Oil separating apparatus, i. M. Thacker.... 711,446 
SUPPLY OF [biter machine or engine, G. J. Kraushaat., 714 merican wccess eries 
Optometer, B. Clarke .......scseesseeeseees 711 
Ore roasting furnace, revolving, 11,338 
Ore separator, A. H. Stebbing...... il, 
Organs, ete., treadle for, J. Wieser 11, 
Oven, H. S. Welker.......... eps weap 11, “Improvement the order of the age” 
Oven, portable, J. R. Carter.. 11, 


Owner of lost articles, etc., 


A fortnight of type cleaning saved 





the, ©. Gelg 11,395 7 ’ 7 
Oyster tongs, C. 5 tr. Shaw .. 711,35 every ‘year by each operator 
Packing, piston rod, R. P. Vivian........ 711,086 of the great 
Packing piston rod, J ptune.... 711,117 


Pans, kettles, etc., scraper for, J w. 
CrawhorG .occssesscs . 
Paper bag machine, J. West 


Success, 
The Smith Premier Typewriter 


1 two years’ smoking for the price of one, 
me from the jobbers, who have taken 










act for years, and direct to YOU 





ft’ Cigars, ng them by Paper hanger’s kit, P. H. Clinton 10,95 
precisely wholesale Paper pulp sereen, J. A. Decker 11,04 
r r, Salesman and Retailer Paste holder, Pomeroy... . scccssepen TEaeuee 
in your pocket. | : cae Paving material, utilizing old, W. H. Lober 711,115 
ery plete—cigars «f all prices suit a a 


Paving plant, portable asphalt, G. & 








pte S eue-halt of y cee anne @ spences- “if Merriman ...... see sesceceeveese U1 7 
pote ns are not in every way entirely satisfied—you grt os ore, Pr » Horton 711 5 
, _ ‘ *enholder, BE. E. Blakeslee.... eee -+» 711,278 

YOUR MONEY BAC K Petroleum sulfuric acid, and lime, manu 

a willingty , Send for FREE » wa oe facturing a* solid combustible from, 
= wg = Ae Bentrop & Hulsebosch 711,380 


Photographic plate holder slide, Robertson 
& Wright atindss we OE 7 
Photographic printing frame holder, T. E 
Deckand ecoocnceccesesseces oeos . 
Piles, driving, C. Sooyamith.......... 
wos G. We. DOWOR ccckscccesesaee 
Planter, potato, T. L. Good.... 
Planting machine, G. W. Jarmin : : 
Plate or plaque hanger, J. EB. Larkin...... 
Playing ball, F. I Richards 
711,177, 711,227 to 













References, any Bank, ar 


dN "B ROGERS & 0, 21- 





Age ‘ stoner 
A Water St. Binghamton, 





Mr. ARTHUR BRISBANE 





Editor of The New York American and Journal, 
which has the largest circulation of any daily 
in the country, writes his editorials 
on the typewriter. 








GASOLINE 


ENCINES Pe NS Se See, Wy: Oe Pe American Success Series in Book Form.—At the end of this year, the Smith Premier Typewriter 
. - chael oon ¢ sissies . ainsi , 110,987 Company will publish a handsome booklet containing pictures and brief bic jes of twelve successful 
Marine & Stationary : a Thomas Cees Seeneeeeny. 711,023 Americans who have profited by their use of stenography or typewriting. These ks will bé mailed free 
fro ‘ 1-4 to 16 H. P. Pneumatic despatch tube terminal, F. R. F only to persons who send us their names and addresses, with request for same. 
A thoroughly satisfactory eng ne Taisey 
at a moderate price t eee seenuebsese es aceee 


Plow, J. W sarnes 








Pocketbook, J. Goerk......... 
Power transmitter, 8. Engle. ° ee 
THE CLIFTON MOTOR WORKS, Precious metals from their ores, apparatus 
233 B. Clifton Ave., Cincinnati, O for use in extracting, Smith & Brown. 
- — Printer’s quoin, BE. L. Anslinger . 
Printing machine and mechanism for con 


Write for catalogue, 


The Smith Premier Typewriter Co., x. Y"W"s*,. 























































trolling same, paper carriage for type, 
THE MOST MODERN AUTO R. A. Fowden ke va 711,154] NEW Microsco 8 for Projection 
‘tpi 7 Printing, e ready for, A. 8. Allie 711,147 } ae 
ELMORE AUTOMOBILES. Printing nly py for secartae, H. ; 7 | MPSevES p N H 
Practical, Durable Hamlin cau yes . 710,970 ena — oO 
Efficient, Easy to Printing press, movable chase, D. E. Hun with keys 
control at ary SP cwdededtse : 711,100 to unlock Pp 
reese Double cy? Printing surfaces, manufacture of, O. Foer standard 
nder motor, ster “ mee ° 711,101 and change 
smooth aliding m0 Projectile, BE. J. Hill ae ae . 711,209 instantly — P 
tion. 2models, $800- Projecting apparatus, H. M. Reichenbach. 711,440 combining 
» $1500. Get further P il “sibl s. W. Ths * 711.021 
—_ — information free. ropeller, reversible, = MAXTOT...666- ‘ Use E 
Pulp vessels, apparatus for making closed, 
F. B. Howard ash at » coctapesd anes 711,165 " . 
ELMORE MANUFACTURING CO., Clyde, 0., U.S.A. Pump, suction, D. Schurman..........++++s 711,350 - SS .—— 
Putting out machine, J. H. Bickford, W. 
— - N. Patten, and W. H. Downs......+«. 711,034 + Sl obec: Live Steam went con pu RIFIERS 
Puzzle, P. Reichardt .. rerrrie 711,489 | flat field, well lighted and clear definition, New sub- are guarease jeep boters clean. 
| I ERS Railway block signaling system, W. M. stage condenser on a new system. Illustrated circular, Purifier, Heater and Separator Catalogue res 
Chapman ‘ jab sacceenn’ 711,087 | catalogue, etc., free. 
om Railway or tram ay, electric, G. F. Corn- ow QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa. | HOPPES MFG. CO., 26 Larch St., Springfield, Ohio. 
wallis-West sacneeces 2 
Railway switch, A. A. Strom 711.3 
GAS and GASOLINE Railway tie, 8S. J. Gibboney 711,53 
ENGINES Railway tie, cement, W. J. Bell 711,277 


Railway trains, apparatus for electrically 
3. Gill 


lighting, A 
Railway water tank attachment, R I 


I 711, 
Cummings and W. W. Wikoff......... 711,293 5 
Ram, hydraulic, J. Richards . -+» 711,076 a 
Refractory material and manufacturing 
7 


The most practical machine 
on the market for Stationary 
and Marine Engines. 

Write for Circular. 
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QUEEN ELECTRIC ©@,, 514-615 Broadway, Cincinnati, O, 
- same, object of, C. B. Jacobs........ 11,319 
, | Regulator See Water pressure regulator. 
MAXIMUM POWER-MINIMUM COSY. | remedy for diseases of the skin oF scalp By CHARLES H. HASWELL 
beer, lard, acids, starch, and making same, R. C. Robertson.... 711,268 
petroleum, brewer’s | Roasting furnace, D. Sheedy and M. W. 
mash, tanner’s liquor, Lles enue ae 100 aseee sane 711,352 
cottonseed oll or fluids,|] Rock drill, A. Avery.........ssese05 . 
hot or cold. thick or thin Book: Geel, A. BD. POO Rsa ccc cscctcesnccaces 
you want to get the o , “atching hine, Harris. . . 
TABER ROTARY PUMP ene ting devie, os. SS. Repaenpe A poc ket-book of tables, rules and formulas pertaining to mechanics, 
TABER PUMP CO.BUFFALONY. © rg de phot gy =e Rotary engine, W r a, Henrtet mathematics, and physics, including areas, squares, cubes and roots, etc.: logar- 
. -* ¢ ‘ ‘'y engine, BYIOT. wc cc eeweneeee ry os . ‘ . n 
constructed. Can be run at | Rotary engine, F. G. Bates........s.06... 7 ithms, hydraulics, hydrodynamics, steam and the steam-engine, naval archi- 





any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no | > “ . 1 = , 
skilled workman. Detects guaranteed. Catalogue free. Rotary engine, ~ 3 TOC. s sss esseeees 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A, | Rotary engine, VY. A. Rice 

Rotary engine, ¢ I Shumway ‘ 0066s 
Rotary mechanical drier, W. W. Wallace.. 


$00000000000000 0000000000008 Rotary steam engine W. P. Holman 


g THICKNESS GAUGE. Safe or lock box, wall, H. ©, Lowrie 


° Salt or feed for cattle, device for holding 

@ 2 leaves varying in thickness by blocks of compressed, H. A. Michelson 

° thousandths, from .004 to .025. Sand drier, G. & H. Merriman eveve 
Thickness marked on each leaf. Sash eostenee, E. A. Sacket, J. C. Anderson, ” 
Leaves may be used and G. P. Betts sce D 

me singly or in combi- Sash, lock and adjuster, window, L. Petrac- 
nation with one an- clon os , ‘ 

other. Price $1.25. Saw, circular hand, M. V. Grogan 


aim Catalogue of Fine Tools free. Saw filing and setting device, H. D Sha rp. * 
. THe L. 5. at ETT CO. Saw set, O. R. Johnson oe 
@ Sox L, Athol, Mass., e 


° Scaffold, painter's or decorator s, E A. 
999009999 9O909 9990099999008 


Rotary engine, W. Lawrence 


tecture, masonry, steam-vessels, mills, etc.; limes, motars, cements, etc.; ortho- 
graphy of technical words and terms, etc., etc. Sixty-fourth edition. xlvi., 
982 pages. 















To the mechanic and the engineer it is simply indispensable; Mke their tools, it ts 
something they need to have always at hand for use. 

I cannot find words to express my admiration of the skill and industry displayed 
in producing the same. To you belongs the honor of having presented to the world a 
book containing more positive information than was ever before published.—Ertract from 
a Letter from Capt, J. Enicsson, the celebrated Engineer. 


12mo Leather Pocket-Book Form $4.00 
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Carman : 6 
Score indicator, H. H. Norrington 
Scraper, wheeled, J. C. Stubbs 


It’s Just as Nice [xis Woe cxbaceting and closing bermet 








HARPER @ BROTHERS, Franklin Square, New York. 





to have adjustable brass wearing jeally, W 4. Lorenz and W. H. Honiss 
parts on a I and 4 IL. P. engine! Sealing apparatus jar, W H Honiss, ri 
as on a larger one, and much easier | 711,210 to 711,212 








to slip in a new sleeve or cap sent | Sealing apparatus, jar, W. A. Lorenz — 

direct from the Hardy fotor 711,219, 711,220 < 7 are Be Dp on 

Works factory than to buy an en- | sealing apparatus jar, B. Arkell 711,418 Pee | = EA ae 
tire new part or pay for a babbit-| coating apparatus, jar, W A. Lorenz & 
ting job. If you need power, be Ww I : 


sure and notice this point before Sealing BN apy HT. Gray aai'Sns | Twenty=-Third Edition Revised and Greatly Enlarged, 


purchasing - 
Seed cracking and disintegrating mechan | 
2 Octavo Volumes. 


HARDY MOTOR WORKS, Ltd. . 7 @ 7 “ 
> ism, cottor J. W. Stanley 711,134 
, Pert . Separator, R "W. Jessup 710,981 to 710,083 # 
Digg ~ |Sewing machine, overseaming, 8S. Borton 710,942 
MORAN FLEXIBLE JOINT - Shade support, ‘window, L. Dalbert 7 1,204 1,100 Pages. 900 Illustrations, 
{ Shaft coupling, compression, W. W. Carey. 711,28 . 
tor Steam, Air or Liquids. ae Shoe holding device, A. R. Edwards 1,200 Cloth Bound, Postpaid, $5.00, 
‘ ‘ on 


Huron, Mich. 
Made in all sizes to stand any desired Show cas¢ I Pollard, Jr Half Morocco, Postpaid, 7.00 
’ WW, 


pressure. | Shutter fastener and bower, G. ¢ 
Moran Flexible Steam Joint Co.. Inc'd, 
149 34 East St., LOUISVILLE, KY. 


33 & 
P Sight bars, locking catch for extendible, " BY Or Volumes Sold Separately : 
7 an”  liaineatens cope OC tn ker... 711,182, Hiada “> 7 Cloth, $3.00 per Volume, 
Signaling system, Shoemaker... 18 44 
A W FAR E K Signaling system, electric, F. K. Fassettey 111,202 George M. Hopkins —_ Half Morocco, $4.00 per Volume. 
Signaling system, wireless, H. Shoemaker 














Sieve cleaner, R. F. Spyder 





711,132, 711,183, 711,184 > earer . owe 

: » Se ow ng 7 XPERIMENTAL SCIENCE is so well known to many of our 
Manufactory Established 1761. signaling — a “Hl by Ba 711208 readers that it is hardly necessary now to give a description | 

' aling ‘ : : 2 i ily ‘ , : 
LEAD PENCILS, COLORED PENCILS, SLATP Signaling to or communicating with ships, this work. Mr. Hopkins decided some months ago that it woul 
PENCILS, WRI’ wa 1? TAM JERS’ means for, Daft & Williams -+ee 711,886 be necessary to prepare a new edition of this work in order that 
RUBBER Copp ee: INKS, STATIONERS | gingletree attachment, M. A. Pike 711,344 ’ the many wonderful discoveries of modern times might be fully 
ER GOODS, RULERS, ARTISTS’ COLORS Singletree. clip, E. Weaver 711,087 described in its pages, Since the last edition was publishec, wonderful 


developments in wireless telegraphy, for example, have been made It 
was necessary, therefore, that a good deal of new matter should be 


78 Reade Street, New York, N. Y. Skirt and shirt waist fastener, L. M 


Browning 




















Slicer, potato, W. H. Weaver added to the work in order to make it thoroughly up-to-date, and with 
ene PRIZE, Highest Award, PARIS. 1900, Smoke consuming furnace, J. A. McAllister this object in view some 200 pages have been added, On account of the 
Soap cake, W terry . increased size of the work it has been necessary to divide it into two 
Pasa Soap cake, antiseptic, Klein & Workman volumes, handsomely bound in buckram, It may be interesting to note 
? \ Soap saving device, D. Rothschild the following additions that have been made to these volumes 

bd SUN 9 Incandescent a w as Rae mg K 4 a ie ak Volume I contains in addition to a large omnes of cenpte well 
: Sole, adjustable clump 8. artric illustrated experiments, a full description of a \% H. P_ electric motor 
——— a seme sag Sal tae So: made cupevalie for illustration in Chis edition of “EXPRKIMENTA! 

Safe as a candle, power Agente meke G55 (0 Ge ee Terence dricing machentam, EL. WY, Bracken 711,008 SCIENCE,” It is an ENCLOSED SELF-REGULATING electric motor for 
Ful as 100 candle Branch @usply Depets i> aos a kh Maen e 711.161 rio volt circuit, It can be operated by a current from a 110 volt lan p 
Conforms to all insur all larger cities Siac A hood. pneumatic straw, G. M socket, yielding a full &% H. P., or it may be used asa dynamo, furnish 
Aace underwriters’ ru Sun Vapor Mitchel : 711,116 ing a current capable of operating three 16-candle power, 110 volt incan 
Write for catalogue ; . ight Co Stair rod and fastener, 8. L. Stuver.. 711,136 descent lamps. The construction of the machine is perfect enough to 

The “Sun” —. Box 60h v 0 : Stamp device, postage, A. H. Pitney 710,997 admit of enlarging or reducing its size if desired. y ret 
! un - } OX OV, Canton, V, Steam boiler, H. K. Hess ‘ 711,311 Volume Il contains much on the general subject of electricity, 
nes pees Licensee of the Steam from hot slag, etc., generating, Mit besides new articles of great importance Among these the poor ol 
—, ee a an chell & Copeland 711,333 alternate current machinery is treated. Wireless Telegraphy and Tele- 


| phony receive attention. Electrical Measuring Instruments, The Electric 
Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, and Measuring the Heat 
) of the Stars are all thoroughly illustrated and described Re 

The unprecedented sale of this work shows conclusively that it is the book of the age for 
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu- 


Steam generator, slag, L. D. Copeland 
711,32 


Steam generator, slag, G. Mitchell.711,331, 
eam trap, C. H Atkins 


Stone composition, artificial, ‘H. Mielek 
Cc 





Stone, manufacturing, J McClenahan Y 4 | ral Philosophy 
pee malting mediine, astiael, M.S sccmal SEND FOR DESCRIPTIVE CIRCULAR. 








Stone, producing artificial, H. ileick...... ™<°'MUNN & CO., Publishers, 361 Broadway, New York. 


(Continued on page 282) 
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NEW SUBSCRIPTION 
OFFER. 


$1.75 sent now as a new subscription to | 
the 1903 volume of The Companion will j 
entitle you to all the issues of = paper for 
the remaining weeks of 1902 PREE 


it will entitle you to the beautiful Double 
Holiday Numbers of The Companion for 
Fhenksaiving, Christmas and New Year's 


it will entitle you to The Youth's Com- 
panion Calendar for 1903 —a beautiful sou- 
venir lithographed in twelve colors FREE. 
It will entitie you to the 52 issues of The 
po nion for 1903 —a library of the best 
mg by the most popular writers. 
ae this slip or the name of this publica- 
tien with your remittance. 119 











We will send Free to any address Illustrated 
Prospectus of the 190 lume with 


Sample Copies of the Paper 


THE YOUTH’S COMPANION, Boston, Mass. 


EveryMechanic 


Should Own It. 


Montgomery & Co.'s Tool Catalogue 
which is thoroughly up-to-date TM 
and discount sheet 
nt by mal! for % cents 
MONTGOMERY A C€®O., 
1605 Fulton *t., New Verk City. 


USE NO MATCHES!! 


Light your gas with a 
PUSH BUTTON! 
SIMPLE, SAFE and ECONOMICAL 

Can be put in by anyone | 
To learn how, send for book 


‘ELECTRIC GAS LIGHTING.” 
Copies mailed for 50e, 
& CHAMBERLAIN, 
Publishers of Blectrical Books, 
198 Liberty ®t... New Vork, U.S.A. 


4UST PUBLISHED 
Practical Pointers 
For Patentees 


Containing Valuable Information and 


THE SALE OF PATENTS. 


An Biucidatim of the Best Methods Employed by the 
Most Successful Inventors in Handling Their Inventions 


By F. A. CRESEER, M. E. 
144 Pages. Cloth. Price, 81.00. 


HIS is the most practical, up-to-date book pub 
lished in the interest of Patentvees, setting forth 
the best methods employed by the most success 
ful Inventors in handling their patents. It is 
written expressiy for Patentees by a practical 
Inventor, and is based upon the experience of 

some of the most successful Inventors of the day 

gives exactly that information and adv » about 

handling patente that should be possessed by every In- 
ventor who would achieve success by his ingenuity, and 
will save the cost of many expensive experiments as 
well as much valuable time in realizing from your in 
ventions. It evatatns no advertisements of any descrip 
tion and is published in the interests of the Patentee 
alone, and its onlr object is to give him such practical 
information end advice as will enable him to intelligent 
ly handie his patent successfully, economically and 
profitably 
It gives a vast amount of valuable information along 
this line that can only be acquired by long, expensive 
oxpeeenes in realizing from the monopoly afforded by a 
nt 





FLECTRIC 
AS [IGHTING, | 


—_——— 


NORRIE. 






SPON 


Advice on 








CF" Send for Descriptive Circular 


MiN WN a co., 8 


Publishere, 361 Broadway, New York. 





Stov ‘ \ Richardsot 

Stov gas Hl. Bldridge 

Stove hot ittachment m. ¢ Kine 

Stove hot blast, & rT. & ¢ H. Wellm 

Stree weep amd dirt conve Renaud 
& ta 

S ging iH. H. Cummings 

Stringing ml B W Putnam 

Stuffing box with metallic packing,” J. Pru 

Subwa N. F. Palos 

iga juli ! means of electrodialysis 
purifying, A saudry 

Suspenders, HH. ¢ Hine 

s iH Starr . 

Swinging gate W J Holland 

Swit a § Janes 

Tap and die holder, F. C. Tyler 

Tapping device, beer barrel, J. Holbach 

Telegraph Vireless, Hi. Shoemaker 

Telephor syaetemsa, Inessa ge transmitting 
und recording mechanism for, W F 
Smith . . 

lelephone transmitter, M. RK. Hutchison 

Testing and vending machine coin con 


trolled A. Stewart 


Theatrical lighting, G. E. Stephenson 


Tin folding machine, P. A. Kunold 

Tire and fastening, vehicle wheel A. J 
Stevens 

rire pneumatic, Fleischer & Reithmatl: 

rire rubber ‘ Ww Harris 

Tires upon wheel rims, machine for secur 
ing rubber, Place & Keyes 

Tobacco stemmer, J. O. Morris 

Tool, fluid pressure operated, H. John 
son 

Toy, Sparrow & Fremd 

Toy, vehicle motor, H. T. Kingsbury 

Toy whistle, J. Zilkik 

Trace fastener, ( Nagel 

Tramway, wire rope, W. ¢ Davis 

Transit apparatus, sending apparatus for tu 
bular B. H. Blood 

Tranemitting intelligence iH Shoemaker 

711,181, 711,181 

rrolley I W. Clark 

Trolley, electric railway Thomas & Olings 

Trolley retriever, A. W. Kouta 

Truck bolster, car, R. H. Hornbrook 

Truck, elevating \ A. Seott 711,007 

Truck, steam, W. H. Knight 

Trunk, W. Hosafeld 

Tube blank forming machine W 8. Rey 
mour 

Tubes, manufacture f, W. 8. Seymour 

rufting machine ) I Busser 

rypewriter, J A. Smith 

ry pewriters ribl« shifting attachment 








Umbrella mner retain WwW I. Maxwell 
Undergarment i J Irie 
Valv i I Keyes 
Valv S. George 
Valv and) =6alarm fluid perated stop B 
M. W. Hansor 
Va xpanding gate, I A. Riegler 
Valve, gate Lunken & Ritte 
Valy hydraul balance ter 
Valv self-closing | 
Valy se lf-cl ' bal 
I & | i i ou 
Vehiel f t \ I Rik 
Vehicl u Ww Norris 
Vehicle spring Brats 
Vehicle spring upling, H. K. Pel 
Velocipede crank shaf nd hang kK. G 
Latta 
Velocipeds silwa oO. J. Doneovar 
Vending Apparatus sutomat liquid Ss 
N na 
Vise attachment, McMahon & Lindgrer 
Volt ter acal Ww. ¢ Baker 
Wag bund ifte ( WwW Nabl 
Wag is x i I Keyes 
Wag b Gi J Ca 
Wag ink lining gral ( i Bost 
Wiek 
Wag standard, ¢ M ’ 
Wagon stock and hay rack combined, C. H 
Willian . 
Washboard, P. ¢ Bartor 
Washing t hi I I Howe 
Washing machine, H. J. Lockhart 
Wate closet for conveyances, D. H. Mur 
phy 
| Water closet r urinal J. Stewart 
Water cooler, ¢ A Tatum 
Water press egulator \. E. Burnett, Jr 
Water purifying apparatus, L. Gathmann 
Wave detector, I I Rhoades 
Welding aluminum, M. W. Emme 
Well sings, tool f withdrawing, 8S. Ben 
Winding engine drum reversing device ii 
N. Covell 
Windmill, ¢ Wells 
Windmill I senjamins 
Windmill head, | E tenedict 
Window, J. I Stieglit 
Window, I A. Sanders 
Wire gripper, J. W Angle 
Wire guide hydraulle 1. J. Warren 
Wire machine, barb, J. EB. Fredrick 
Wood impregnating apparatus, W. L. Smith 
Wrench, Seott 
Wrench, ©. BB. Greenleaf... ccccccsecscess 
DESIGNS. 
Brushes, ete back for, H. A. Wethman 
Lamp body, A. I Barot 16,100 
Lamp bedy, gas, H. Herz 
Mirrors, ets back for hand, H. A. Weth 
16, 106 
H J. Straker 
Wood 16,105 
D. Oreutt 
Bertram 
TRADE MARKS 
Animal traps, W A. Reddick 
Antirheuma tie local, Farbenfabriken of El 
berfeld Co 
Bes Imperial trewing Co 
Roots and shoes, waterproof polish for, J 
t Smit 
Ca replacers Heitemann Tool & Supply 
Co 
Carbons, certain named, Gebruder Siemens 
ement, hydraulic Southern Cement Co 


( 
Coffee h A. Cauchola & Co 
‘ 


mdiment table relish, certain named, I 
Am-A Condiment Co 
Flour, wheat J Kern & Sons 
|} Fruite and vegetables, dried and evapo 
| rated town Bros 
Fumigating compounds, O. Scholz 
Lubricant ertain named, lIronsides Co 
19,046 
Medicinal preparation for cure of varicose 
veins, Varco Limited 
Medi Laxative, Dr. Williams Medicine 
‘ 
Metals heets xidized Allegheny Steel & 
Iron (C<« 
Ointment, H. & C. Compound Ointment Co 
Powders and tablets for treatment of head 
iche and neralgia, Antigia Chemical 
re 
Powders, toilet, ( A. Reed & Co 
Remedies f horses and cattle, internal, J 
Remedies, liquid topical, Star Lotion Rem 
edy ( 
Remedy for cure of skin and blood diseases, 
external, Carpathian Medicine Co 
Remedy for liver and kidney diseases in 
tablet form, M. M. Herington 


Remedy for pulmonary consumption and in 
flammation of the lungs, Valentiner & 
Schwarz 

Salt, Diamond Crystal Salt Co 

Tuttle Shoe Co 

Kendall-Davis Company. 


(Continued on page 283) 








711,017 
711,361 
711,404 
711,081 
710,962 
710,971 
711,438 
711,334 
711,425 
711,014 
711,323 
711,000 
710,902 
711,451 
711, 1% 




















36,107 


16,110 
6,111 


16. 108 
16,105 
6,104 
46,113 
46,112 


10,052 


30,017 
10,032 


39,042 


19,053 





39.034 


39,036 | 


9,047 


19,019 | 
39,018 


39,051 


10,016 


39,024 


19,041 


39,015 
39,023 


18.020 





39,039 





“Perfection” 










more than 7 
have been sold. 


into one solid sheet, 
tifulornamentatior. 
strength. United they 









Search Lights, Electric Gas Lighters, 
Automobile Lighters. 
Push the 
“plate” orlev. = 
er it lights - 
For all uses 
where candles. 





lam ps, etc., are 
dangerous * 
rT express prepaid, 


Electric Searchlight. 


by mail « Extra batteries, 3 cents 





Lecomobile and Gas Steve L 
Money makers for bright people. Ager 
WM. ROCHE, Inventor and Sole Mfr., 
i2 Vesey Street, New York, N.Y, 





Since Lincoln's Time, 


,000,000 Jas. Boss Stiffened Gold Watch Cases 
Many of the first ones are still giving 
satisfactory service, proving that the Jas. Boss Case will 
out wear the guarantee of 25 years. 
nized as the standard by all jewelers, because they know 
from personal observation that they will perform as guare 
anteed and are the most serviceable of all watch cases, 


JAS. BOSS 
‘coun Watch Cases 


are made of two layersof solid gold with a layer 
of stiffening metal between, all welded together 
The gold permitsof beau- 
The stiffening metal gives 
form the best watch case 
it is possible to make. 
Boss Case. You will know it by this trademark 


Send for Booklet 
THE KEYSTONE WATCH CASE CO., Philadelphia 













These cases are recog- 














Insist on having a Jas. 













THE VICTOR 
Steam Pumps 


Size, 9 inches by 3 inches, weight, 444 pounds, 
Capacity of Air Pump, 8) pounds pressure on 
tanks or tires 
Capacity of Water Pump, 3 gallons per min- 
ute against 200 pounds boiler pressure, 
PRICE, 83000 EACH, 

These pumps have been adopted by the 
Locomobile Co, the Mobile Co., and other 
leading manufacturers of steam carriages. 

OVERMAN AUTOMOBILE CO., 
7 Gast 42d Street, New York, 


Send for Mlustrated Circular 





I will Ship te any 


It has six 8-inch lids; 
wide, 12 ins. high; 


grate; burns wood or coal 


WM. G. WILLARD, Dept. 112, 


RESTFUL SLEEP 


In Camp, on the Vacht and at Home. 


Air Mattresses, 


CUSHIONS and PILLOWS, 





Style 61. Camp Mattress with Pillow attached 


Also showing Mattress deflat ec 
Clean and Odoriless, will not absorb moisture. 
Can be packed in small space when not in use. 
tt?” Send for Mustrated Catalogue 


MECHANICAL FABRIC CO., PROVIDENCE, R. I. 


Station 


WILLARD STEEL RANGES 20-22 


15-gallon reservoir; 

top cooking surface, 90x46 ins.; lined throughout with Asbestos; Duplex 
Guaranteed in every repect ; wel mn NT ibe. 

descriptive circular and testimonials. AGENTS V 


large warming closet; oven 21 ins. deep, 17 ins, 


Write for free 


619-21 N. ‘a ns St. Louls, Mo. 





Electrica Scientific Novelties, 


ODELS OF RAILWAYS, MOTORS, LOCOMO- 
Tives. DYNAMOS, MINIATURE LAMPS, ETC. 
Thousands of unsolicited testimonials to prove 

that they are safe, practical, durable, and the most 
amusing and instructive articles ever invented. 
Prices from #2,50 up. Illustrated booklet tells 
allabout them. Sent free. Don’t make mistake of 
waiting until height of holiday season. Send now. 


THE CARLISLE & FINCH CO. 
233. Clifton Avenue, - CINCINNATI, 0. 
Largest Mfrs.Electrical Novelties in the World 





THE RELIABILITY OF THE WHITE 





HAS BEEN PROVED BEYOND QUESTION. 


In the soo-mile Reliability Contest from New York to Boston and return, ar- 
ranged by the Automobile Club of America, three White Steam Stanhopes covered 


the distance, 


without stop or trouble of any kind, a perfect performance. 


Two White Delivery Wagons (the only delivery wagons ever Somoleting an 
endurance contest), also proved their re liability by coming through without mishap. 


rhese remarkable results immediately following the English endurance run— 


in which the White was one of the two machines out of seventy to make a 
~proves beyond a shadow of doubt the perfection and trustworthiness of the 
It can be depended upon at all times and under all conditions. 
luding Prof. 


record 
White motive power. 
Write for full particulars, ine 


generator, and the official reports 


perfect 


Thurston's report on our steam 
of important endurance contests. 


WHITE SEWING MACHINE ng (Automobile Department), Cleveland, Ohio 
v. 


22 Union Square, New York 
509 Tremont Street, Boston, } Ss. 
300 Post Street, San Francisco, *C “al. 





609 Main Street, Buffalo, N. Y 
12 Woodward ivenne, Detroit, Mich. 
300 Rose Building, Cleveland, Ohio. 








Scientific 


American 




















OctToBER 25, 1902. 
—— ~-- — ___-___. 
HENRY CAREY BAIRD & ©O., Soap, Bell Manufacturing Co. . 239,040 
: " 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, tay | cate a = chilli sauce - 
a8 R . > / Snider Preserve Co,... 39,035 
810 Walnut St., Philadelphia, Pa., U.S.A, Stove polish, W. Halleman 39,043 
ew” Our New and Revised Catalogue of Practical and) Teiphers, certain named, Unite 
Scientific Books, ® pages, Svo.; a Catalogue of Books on | epee Obs . ods Mant bebastes 9,049 
Metallurgy, Mining, Prospec ree J, roe ap mae Geology, Tonic, general, Tonisan Co 39,026 
Assaying, Analysis, ete a Catalogue 0, noks on Steam Tonies for ertain named di 4 i 
and the Steam Engin ~ ichinery, etc.; a Catalogue of 4 ’ diseases, . aes: 
Books on Sanitary Science, Gas Fitting, Plumbing, ete., | Richard ese é 39,025 
and our other Catalogue i Circulars. the whole covering | Varnishes, American \ wrnish Co B8,044, 30,045 
very branch of Scier sense ito the Arts, sent free and| Whisky, G. Gump & Sons eee 39,027 
tree of postage to anyone in any part of the world who Whisky, H. A. Thierman Co 39,028 to 39,080 
will furnish his addre Whisky, S. Westheimer ..ccccccscccescess 39,081 
WAR OFFICE COMPETITION ‘ 
LAS. 


FOR TRACTORS FOR 
MILITARY PURPOSES. 


The Competition for Tractors for Military 


Purposes which was announced for the | 
Spring of 1908 wil! be postponed until the | 
month of October, 1906, 


mppetitors should apply on 
, for forms of entry 


the Secretary, 


Intending (¢ 
the Ist of October 
for this Competition to 
Mechanical Transport Committee, 
War Office, Horse Guards, 
Whitehall, 8. W. 


ympleted and returned to the Secre 
than 


These forms must be ¢ 
tary, Mechanical Transport ¢ 
January 1, 1638. 
————— 


ommittec, not later 








A Secure Position 


is 
What 
men are 
trained me - 

Karn Me *4 
facts anc 7 
for 
courses 
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WINTON 


Beyond question the most luxurious and 
complete bigh grade automobile ever man 
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It will be in the bands of agents and at 
our branch depots in a very few weeks, 
T'weaty H. P. motor, new body design, ete. 


If interested in knowing more, write us. 


THE WINTON MOTOR CARRIAGE CO., 


Factory and General Offides, CLEVELAND, O., U.S.A 
New Yor« CHICAGO Boston PHILADELPHIA 
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THE NEW ENGLAND WATCH CO. 
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Claus Spreckels Building, San Francisco. | 
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No up-to-date manufacturer can 
afford to do without i. 


Eat © GOLD MEDAL 
AT THE PAN-AMERICAN EXPOSITION, | 
G"Send for Catalog..43 | 
Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U.S. A, 
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Constructed to shoot Six Different Cartridges. 
Adapted for GRIZZLY BEARS & RABBITS. 
-303 and 30-30 Caliber. 
Every Rifle thoroughly guaranteed. 
Write for new iliustrated catalogue A. 


SAVAGE ARMS CO., Utica, N.Y.,U.S.A. 
Manufacturers of SAVAGE wae lagneine and Magnetic Ham 


All varieties at lowest prices. Best Railroad | 
Track and Wagon or Stock Scales made 
Also 0) useful articies, inctuding Sates, 
Sewing uae hines, Bicyc — Se is, ele. Save 
Money. Lists Free. HICAGO BCAL , Chicago, Il 
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BUSINESS MAN’ 


WANTED 


l'bhere’s a chance for a live man in every town of 10,000 


store for the display and sale of 


“Keyless Clocks” 


They are self-winding, run for a year, and are just 


THE UNITED STATES CLOCK CO. 
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Ohe “BBB” Wire Rope e 


is superior to all other wire ropes in re Op 

lay of strands. It wears longer than others becomes tt 
wears uniformly and does not 
= break at the crown of the 
strands. Invaluable for hoist- 
ing from deep shafts, for Fe: ¥y 
: nee d Planes, § ude 

eee ( + es, Stand Ri 
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BRO ODERICK & BASCOM ‘ROPE co., 
809 N. Main St., . LOUIS, M@.,, 


Send for Circular. 
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U. & A, 


BR L’s 
RECORDING S INSTRUMENTS. 
Pressure Gauges, Vacuum Gauges. Voit- 
meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves, 
Every instrument fully guaranteed and 
sent on 30 days’ trial. = Send for Oircu- 

lars and aoe imen Chart 
The Bristo) Company. Waterbury Conn 
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QUIET RUNNING 


—) pesly ONE of the advantages to 
be gained by using 
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logue will tell you others. Write 
for it. We also make Mete! Gears, 


|THE NEW PROCESS RAWHIDE CO., - Syracuse, W. ¥. 
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“The most satistactary cement Millmade: 





‘TREK 


RIFFIN 





THE GRIFFIN MILLS which we have sold for this 
purpose will produce 50,000 barrels of Portland cement 
a day, or over 15,000,000 barrels a year. No other 
mill approaches such a record, because no other mills 
begin to work as cheaply or as satisfactorily. Write 
for our illustrated descriptive catalogue. 
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BRADLEY PULVERIZER CO. 50STON.NEW YORK.CHICAGO. 
BECOME A PHYSICAL DIRECTOR 


FOR MEN AND W 


If you are well and strong we can instruct you in a few months. 
Imatitute. Six private tutors. Graduates from Yale and Hungarian U 
ie finding positions for our graduates. FREE INSTRU © 
age and instruction pape rs while you are studying with us. 

Write for finely illustrated prospectus of our Institute. 


THE MAC LEVY INSTITUTE OF PHYSICAL CULTURE, Corres. Dept. S, Hotel St. George, Brooklyn, N.Y. 








Paint or Whitewash the 
Easy-Economical Way 


Save 907 


Hook’s Pneumatic Coating [Machine 
Equals Twenty Men With Brushes — 
will paint or whitewash in one-tenth the 
time it takes by hand, with better results 
as to appearance and durability; cleaner 


than brush-work; no scaffolds nor ladders 
required. No one spending $35.00 for paint- 
ing or whitewashing can afford not to have 





this wonderful labor-saving device. Any- 


one can operate it. Figure out the savinginlabor, 72-*. = 


« STAY-THERE” PAINT 


( Weather-proof and Fire-proof) 
A substitute for oil paint at one-fifth the cost. 
and as cheap as whitewash 
Our twenty-four page book tells the tale. 
preciate your enquiry. 
P. B. MOOK, Ih27 Hook Bidg., Hudson, Mich., U.S. A. 
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OPERATE AUTOMOBILES 
MOTOR CYCLES or LAUNCHES 


Then you are entitled to our booklet on Spark 
Plugs, Batteri sries, Coils and other electrical sun- 
dries for the Gasoline Motor. 


LIBERTY BLECTRICAL SUPPLY CO., 136 Liberty 8t., NewYork 
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**A Step Forward in 
Acetylene Burners” 
| STATE LINE MFG. CO. 
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57 Washington St., 
CHICAGO 
OHATTANOOGA, U.S.A, 





Sample mailed for % cents, 














